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Abstract

Background: The Patient-Centered Outcomes Research Institute (PCORI) is obligated to peer review and to post
publicly “Final Research Reports” of all funded projects. PCORI peer review emphasizes adherence to PCORI’s
Methodology Standards and principles of ethical scientific communication. During the peer review process,
reviewers and editors seek to ensure that results are presented objectively and interpreted appropriately, e.g., free
of spin.

Methods: Two independent raters assessed PCORI peer review feedback sent to authors. We calculated the
proportion of reports in which spin was identified during peer review, and the types of spin identified. We included
reports submitted by April 2018 with at least one associated journal article. The same raters then assessed whether
authors addressed reviewers’ comments about spin. The raters also assessed whether spin identified during PCORI
peer review was present in related journal articles.

Results: We included 64 PCORI-funded projects. Peer reviewers or editors identified spin in 55/64 (86%) submitted
research reports. Types of spin included reporting bias (46/55; 84%), inappropriate interpretation (40/55; 73%),
inappropriate extrapolation of results (15/55; 27%), and inappropriate attribution of causality (5/55; 9%). Authors
addressed comments about spin related to 47/55 (85%) of the reports.
Of 110 associated journal articles, PCORI comments about spin were potentially applicable to 44/110 (40%) articles,
of which 27/44 (61%) contained the same spin that was identified in the PCORI research report. The proportion of
articles with spin was similar for articles accepted before and after PCORI peer review (63% vs 58%).

Discussion: Just as spin is common in journal articles and press releases, we found that most reports submitted to
PCORI included spin. While most spin was mitigated during the funder’s peer review process, we found no
evidence that review of PCORI reports influenced spin in journal articles. Funders could explore interventions aimed
at reducing spin in published articles of studies they support.

Keywords: Peer review, Spin, Reporting bias, Research funding, Patient centered outcomes research institute
(PCORI), Interventions

© The Author(s). 2021 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.

* Correspondence: emayowil@iu.edu
1Department of Epidemiology and Biostatistics, Indiana University School of
Public Health-Bloomington, 1025 E. 7th Street, PH 179D, Bloomington,
Indiana 47405, USA
Full list of author information is available at the end of the article

Research Integrity and
           Peer Review

Mayo-Wilson et al. Research Integrity and Peer Review            (2021) 6:16 
https://doi.org/10.1186/s41073-021-00119-1

http://crossmark.crossref.org/dialog/?doi=10.1186/s41073-021-00119-1&domain=pdf
http://orcid.org/0000-0001-6126-2459
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:emayowil@iu.edu


Background
The Patient-Centered Outcomes Research Institute
(PCORI) was authorized by the U.S. Congress in 2010.
Since then, PCORI has provided over $2.8 billion in
funding for research related projects [1]. A 10-year re-
authorization sustains PCORI’s role as a leading sup-
porter of stakeholder-driven investigator-initiated health
research.
Following its legal mandate, PCORI is obligated to

peer review and to post publicly “Final Research Re-
ports” that enable readers to understand the activities,
methods, results, and conclusions of funded projects
without consulting other resources [2]. Publicly posted
PCORI research reports are open access and indexed
with Digital Object Identifiers (DOIs). Investigators are
also encouraged to disseminate their research through
journal articles and other media (e.g., conference presen-
tations and websites). These methods are especially im-
portant for disseminating research to fellow scientists
because journal articles might be more widely read, and
more widely cited, compared with PCORI research
reports.
PCORI research reports differ from journal articles in

three ways: comprehensiveness, length, and target audi-
ence. PCORI research reports must report all aims and
outcomes described in the PCORI-approved research
protocol. Consequently, PCORI research reports are
long documents with a limit of 15,000 words for the
main body of the report. By comparison, a journal article
might describe part of a project (e.g., one of multiple
project aims) and might be limited in length (e.g., to
3000 words). PCORI research reports are written for
readers with general scientific knowledge, who may not
have expertise in the specific field represented in the re-
port. By contrast, journal articles are often written for
specialists.
Although modeled after leading peer reviewed jour-

nals, PCORI peer review of Draft Final Research Reports
(DFRRs) differs from traditional peer review of academic
medical journal articles. Foremost, journal editors have
the option to reject submitted manuscripts for methodo-
logical failings, general poor quality, or not reporting
novel or important findings [3, 4]. By contrast, PCORI
editors cannot reject DFRRs, all of which will eventually
be published on the PCORI website regardless of meth-
odological limitations or the overall confidence in the
study findings.
PCORI peer review emphasizes adherence to PCORI’s

Methodology Standards [5] and principles of scientific
integrity to ensure that results are presented objectively
and clearly, and that conclusions are aligned with results.
Peer reviewers typically include a patient representative,
one or more subject matter experts, and one or more
methodologists. After the first submission of a DFRR, a

PCORI associate editor reviews the report and synthe-
sizes comments from peer reviewers about methodo-
logical and reporting issues, and the associate editor
advises investigators how to address the comments and
recommendations. Later, the associate editor reads a re-
vised version of the DFRR and may request additional
revisions. This process continues until the associate edi-
tor determines that the report meets minimum stan-
dards, and the DFRR is accepted by PCORI peer review.
Then, the report is reviewed by the PCORI Director of
Peer Review, who might request one or more additional
rounds of revision before approving it for public posting
(i.e., PCORI Final Approval). When a report is pub-
lished, PCORI also posts a summary of the peer review
findings on its website.
Peer review aims to address many potential issues, in-

cluding “spin,” which has been defined elsewhere as
“reporting practices that distort the interpretation of re-
sults and mislead readers so that results are viewed in a
more favorable light.” [6, 7] Several types of spin are
common in peer-reviewed biomedical literature [6, 8–
10]. Chiu and colleagues described four types that we
evaluated in our study: reporting practices that distort
the interpretation of results and create misleading con-
clusions suggesting a favorable result; discordance be-
tween results and their interpretation with the
interpretation being more favorable than the results; at-
tribution of causality when study design does not allow
for it; and overinterpretation or inappropriate extrapola-
tion of results [7].
PCORI’s requirement to fully report results may affect

spin in unpredictable ways. By definition, the require-
ment for public posting of PCORI research reports (i.e.,
including all study aims and outcomes) should prevent
selective non-reporting of studies and results. On the
other hand, investigators might interpret results in a way
that helps justify applications for future PCORI dissem-
ination and implementation awards, or that helps justify
applications for future research awards from PCORI and
other funders.
The likelihood that peer reviewers detect spin in

DFRRs, and that journal articles emanating from
PCORI-funded research contain spin, is unknown.
Moreover, it is unknown whether and how PCORI’s peer
review process of DFRRs might affect associated journal
articles.
Our main goals in this study were to assess [1] the

frequency with which peer reviewers and editors iden-
tified spin during review of PCORI research reports
and [2] whether investigators addressed reviewer com-
ments related to spin in their PCORI research re-
ports. A secondary goal was to investigate whether
PCORI peer review had an effect on spin in associ-
ated journal articles.
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Methods
Eligibility criteria
To be eligible, a PCORI-funded research project must
have submitted a DFRR that completed peer review by
the end of April 2018 and must have had at least one as-
sociated journal article. Our study began at the end of
October 2018, which allowed at least six months to pub-
lish journal articles after each eligible DFRR was
accepted.
Research projects funded under the broad PCORI an-

nouncement were eligible and included the following
three priority areas: a) Addressing Disparities; b) Assess-
ment of Prevention, Diagnosis, and Treatment Options;
and c) Improving Healthcare Systems. Many of the eli-
gible studies included intervention evaluations (e.g., ran-
domized clinical trials). We excluded projects in the
Communication and Dissemination Research priority
area because they differ from other projects with respect
to opportunities for spin; for example, they are not re-
search reports and might not contain results regarding
the effects of interventions. Similarly, research projects
funded under the Improving Methods for Conducting
PCORI announcement were excluded because these pro-
jects have different goals, such as comparing statistical
methods, and might not contain the same types of spin
as reports of comparative effectiveness research.
Because we sought to evaluate the potential effects of

PCORI peer review on journal articles, we excluded pro-
jects with no associated journal article. Of the journal ar-
ticles associated with an included project, we included
those that described project results. We excluded proto-
cols and other reports that did not describe results of
the research described in the DFRR.

Data collection
We obtained the eligible DFRRs, PCORI peer review
feedback, and investigators’ responses to comments
through Editorial Manager. Seven of the 64 (11%) eli-
gible DFRRs were submitted by email before the editor-
ial management system was in use, and we obtained
these reports and PCORI peer review documents from
available electronic records. We curated the list of arti-
cles associated with each DFRR from the publicly avail-
able PCORI webpage for each report. We did not search
other scientific databases to identify additional articles
associated with the DFRRs.

Draft final research reports (DFRRs)
For each eligible project, we recorded the date the DFRR
was submitted; the date peer review feedback was sent
to the principal investigator; the date the DFRR was ac-
cepted as completing peer review; and the accepted ver-
sion number of the DFRR.

Rather than review each DFRR to assess the prevalence
of spin, we recorded whether the PCORI peer review
feedback included comments about spin. Two assessors
independently read the feedback and completed a Goo-
gle Form to record the types of spin that peer reviewers
and editors identified in the DFRRs sent for peer review
(i.e., in the first version of the DFRR). Peer reviewers
and editors commented about many issues related to
study rigor and reporting; we recorded those comments
that explicitly raised issues related to “spin” as defined
using the categories identified by Chiu and colleagues
(Table 1) [7]. For each report, we coded the complete
feedback sent to the investigators; we did not code indi-
vidual reviewers’ or editors’ reports separately.
Assessors then used the DFRR as accepted by PCORI

peer review and the investigators’ response letter to de-
termine whether the investigators had addressed com-
ments about spin either by modifying the report or by
providing a justification (rebuttal) in their report or in
their letter. Assessors did not judge whether they consid-
ered the accepted report to be free of spin; instead, as-
sessors looked for evidence that the investigators made
the specific changes recommended during peer review.
We did not include a “partial” response category in our
assessment. Instead, assessors coded that all changes
were not made if the investigators addressed some but
not all comments about spin and the investigators did
not provide a justification for not addressing those com-
ments. Assessors coded “changed the DFRR to address
this issue” when they found evidence that investigators
addressed all comments about spin by modifying the re-
port. Assessors coded “provided a satisfactory response
explaining why a change is not required” when the in-
vestigators explained or rebutted comments in a re-
sponse letter and the assessor judged that the response
included a reasonable scientific justification.
Next, the assessors compared their responses on the

Google Form, discussed differences, reached agreement
concerning the final rating, and entered a final response
in a separate form for reconciled DFRR ratings. All final
ratings used for analysis were agreed by both assessors.
We did not calculate agreement for their preliminary
ratings.

Journal articles
We assessed whether spin identified in the DFRRs was
also present in related journal articles, and we compared
journal articles accepted for publication before and after
investigators received PCORI peer review feedback on
corresponding DFRRs.
For each eligible journal article, two investigators

checked the journal website and recorded the date of
article acceptance or publication in a Google Form (Ap-
pendix). We checked these dates for agreement and
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resolved differences by re-checking the journal articles
and journal websites.
If a journal article reported results for a study for

which PCORI peer review had identified spin in the
DFRR, then two investigators independently evaluated
whether the spin identified in the DFRR was also
present in the journal article (Appendix). Each re-
viewer entered their response into a Google Form
(Appendix); assessors then compared ratings and en-
tered a final response in a Google Form for recon-
ciled journal article ratings. Because we used final
reconciled ratings for analysis, we did not calculate
agreement statistics.

Outcomes and analyses
We combined data from the Google Forms for analysis
by matching each DFRR with the articles associated with
that DFRR. We calculated descriptive statistics for char-
acteristics of the DFRRs and journal articles as propor-
tions or as medians and interquartile ranges (IQRs) as
appropriate. All analyses were completed using RStudio,
version 1.2.1335.11 [11].
For the DFRRs, we calculated the proportions that

were accepted by PCORI peer review after 1, 2, 3 or 4
revisions, and the proportions with articles accepted or
published prior to receiving PCORI peer review feed-
back. We calculated the proportion of DFRRs with any

Table 1 Types and examples of spin evaluated in Patient Centered Outcomes Research Institute (PCORI) Draft Final Research
Reports and publications

Category of
spin

Strategy Used/Explanation, abstracted from Lazarus et al.
and Chiu et al. [7, 8]

Examples of reviewers/editors’ comments

1. Reporting
bias

ccNot reporting adverse events or lack of focus on harms (e.g., no
warning on important safety issues),
• Selective reporting of outcomes favoring the beneficial effect of
the experimental treatment (e.g., statistically significant results
for efficacy outcomes or statistically non-significant results for
harm outcomes),

• Misleading reporting of study design
• Use of linguistic spin or “hype” (i.e., rhetorical manipulations to
convince the readers of the beneficial effect of the treatment
such as “excellent” results, “encouraging” outcomes, “a trend
toward significance”),

• No consideration of limitations

• Your report, particularly the Discussion, emphasizes “positive”
results.

• To report there was no main effect on a particular measure or
to imply changes between different time points on a particular
measure is misleading given the analyses conducted.

• the authors should recalibrate the tone of the report, especially
the Discussion and Conclusions sections, so that they are more
balanced.

• However, this reviewer still questions your terminology
describing this outcome as “robust.”

2.
Inappropriate
interpretation

• Claiming a beneficial effect of the intervention despite
statistically non-significant results,

• Claiming an equivalent effect of the interventions for statistically
non-significant results despite wide confidence interval

• Claiming that the treatment is safe for statistically non-significant
safety outcomes despite lack of power

• Concluding a beneficial effect despite no comparison test
performed

• Interpretation of the results according to statistical significance
(p-value) instead of clinical relevance

• The main concern here is whether the...score is statistically
significant, and if it is, whether this small change is clinically
meaningful

• The effect, even when statistically significant, was quite modest
clinically.

• The results section would benefit from limiting statements to
those that can be supported by the statistics conducted,
avoiding speculation or general statements of effects, and
minimizing the reporting of marginally significant findings.

• Given the lack of a comparison group, evaluating effectiveness
may not be possible.

• There is too much self-selection bias to draw any meaningful
conclusions from the results

3. Attribution
of causality

• Claiming a causal effect between the intervention being
assessed and the outcome of interest despite a non-randomized
design

• The study design does not include a control group, which
should be discussed as a limitation.

• The discussion implies that the...result may be a reflection of
confounding. If you believe this to be the case, I suggest
mentioning it in the abstract so as not to impress on the reader
that this is a causal finding.

4.
Inappropriate
extrapolation

• Extrapolation from the population, interventions or outcome
actually assessed in the study to a larger population, different
interventions or outcomes

• Inadequate implications for clinical practice.

• More text on how the results, taken from a sample of
convenience to academic medical centers in [elided], may not
apply to other populations that face problems …

• Furthermore, are these results, derived in a reasonably
homogeneous population, generalizable to other underserved
populations? Given the issues outlined in these comments, it
would seem advisable to qualify some of your conclusions and
to emphasize even more strongly that further data in a larger
study are needed to say anything more conclusive.

• The very low representation of people of color is troubling and
should be discussed more at length in the results and
discussion.

Examples of the reviewers/editors’ responses are from PCORI peer review feedback from the study sample
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spin identified, the proportion of DFRRS with each type
of spin, and the proportion of DFRRs that addressed
comments about spin in the accepted version. After be-
ginning data extraction, we found some authors ad-
dressed comments about spin but did not change all
relevant parts of their reports. For example, one reviewer
suggested that the authors should address risk of con-
founding by indication in their abstract, but the authors
added that limitation to their discussion in the main
manuscript and not to the abstract. In this case, we
judged that the report had addressed the comments
about spin because the authors made some reasonable
changes.
We also calculated the proportion of DFRRs that were

associated with articles containing spin during the dur-
ation of our study. For articles that presented results, we
calculated the proportion for which comments about the
DFRRs were potentially applicable (i.e., articles describ-
ing parts of a project for which spin was identified dur-
ing peer review of the DFRR); and for those we
calculated the proportion of articles that included the
spin identified in the DFRR.
For the journal articles that reported study results, we

compared the date on which the journal article was ac-
cepted with the date on which PCORI peer review feed-
back was sent. We present stratified analyses of journal
articles accepted prior to receiving PCORI peer review
feedback, accepted after receiving PCORI peer review
feedback, and for which we could not determine the
timing of the journal articles compared with PCORI peer
review feedback.

Results
PCORI research reports
We included 64 eligible DFRRs with at least one associ-
ated journal article listed on the PCORI website (Fig. 1).
We excluded 10 DFRRs with no associated journal arti-
cles, 35 reports that had completed review but were not
related to an eligible priority area (e.g., methodologic
studies), and 64 reports that completed review after the
cutoff date for inclusion in our study (April 2018). All
DFRRs were revised at least once before acceptance;
most were accepted after the first or second revision: 20/
64 (31%) and 31/64 (48%), respectively (Table 2).

Spin in DFRRs
We found that spin was identified frequently in submit-
ted reports of PCORI-funded research, and there was
less spin in subsequent draft reports following peer
review.
Specifically, reviewers raised comments regarding spin

in 55/64 (86%) of DFRRs. Of those more than one type
of spin was detected in 38/55 (69%).

Of the DFRRs with spin, we identified comments
about reporting bias in 46/55 (84%) of DFRRs, inappro-
priate interpretation in 40/55 (73%), inappropriate ex-
trapolation of results in 15/55 (27%), and inappropriate
attribution of causality in 5/55 (9%). In DFRRs, com-
ments about reporting bias typically focused on the em-
phasis that investigators gave to outcomes with
“statistically significant” results rather than the planned
outcomes and analyses. Comments about inappropriate
interpretation were typically related to reporting bias
and the larger limitations of null hypothesis testing. Edi-
tors and reviewers identified fewer problems related to
inappropriate extrapolation; mostly they suggested that
authors should highlight limitations in their interpreta-
tions of results. Comments about inappropriate attribu-
tion of causality were relatively uncommon, and most
were related to study design and the interpretation of as-
sociations. In addition to identifying critical comments
about spin, we also found some positive comments
about the lack of spin.

Spin in accepted PCORI research reports
Most authors addressed all peer review comments about
spin by changing the text of their reports (38/55, 69%).
Authors of several reports (9/55, 16%) justified their ap-
proaches or language in the investigators’ response let-
ter, while other DFRRs were accepted without authors
responding to comments about spin (8/55, 15%).
Some authors argued that their manuscripts did not

contain spin. For example, one author responded to a
comment about confounding and interpretation that be-
cause a variable mentioned by the reviewers would be in
the causal path, it would be inappropriate to treat it as a
potential confounder. In all cases in which we judged
that investigators had responded to comments about
spin by providing a scientific justification, the PCORI as-
sociate editors also accepted the research reports with-
out further changes. The types of spin were similar in
DFRRs that changed the report and DFRRs that rebutted
comments about spin, including reporting bias (32/38,
84% versus 8/9, 89%), inappropriate interpretation (28/
38, 74% versus 6/9, 67%), inappropriate extrapolation of
results (9/38, 24% versus 2/9, 22%), and inappropriate
attribution of causality (4/38, 11% versus 0/9, 0%).
Although we did not record systematically whether

spin was introduced during peer review, we unexpect-
edly noticed two examples in which peer review encour-
aged spin. In one case, an associate editor encouraged
the authors to focus on p-values and to interpret their
results more positively, but the authors made minimal
changes in their DFRR. In another case, the authors ad-
dressed comments about the interpretation of measures
with clinically unimportant differences by removing all
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mentions of those results from their conclusions in the
report.

Associated journal articles
Using the PCORI website, we identified 264 journal arti-
cles associated with the included projects, with a median
of 3 (IQR = 2 to 5) articles per project (Fig. 2). Of these,
110/264 (42%) reported study results (Fig. 2). We did
not assess the prevalence of spin in 42/264 (16%) articles
that did not report study results (e.g., protocols, reports
of baseline characteristics). We also did not we assess
the prevalence of spin in 112/264 (42%) articles on the
PCORI website that did not appear to arise from the

project described in the corresponding DFRR; these in-
cluded commentaries, articles describing previous stud-
ies conducted by the investigators, and other
communications that were not about the specific re-
search funded by PCORI and described in the associated
DFRR.
Of the articles describing project results, we deter-

mined that 63/110 (57%) were accepted before the cor-
responding PCORI peer review feedback was sent, and
44/110 (40%) were accepted after PCORI peer review
feedback was sent. We could not determine whether 3/
110 (3%) were accepted before or after the PCORI peer
review feedback was sent (Fig. 2).

Fig. 1 Flowchart for the inclusion of Draft Final Research Reports in this study
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Spin in associated journal articles
We found no evidence that peer review of DFRRs was
associated spin in journal articles. Indeed, we found that
some journal articles contained spin even when authors
removed spin from their PCORI research reports, in-
cluding articles accepted after PCORI peer review.
We identified 44 journal articles with results for which

comments about spin in the DFRR could have been ap-
plicable to the journal article. In the other articles with re-
sults, there were either no related comments about spin in
the DFRR (10/110, 9%) or comments about spin made in
the DFRR were not applicable to the parts of the project
included in the journal article (56/110, 51%; (Fig. 2).

We found 27/44 (61%) articles contained spin that was
also identified in the DFRR while 17/44 (39%) did not
(Fig. 2). The proportion of articles with spin was similar
for articles accepted before PCORI peer review (12/19;
63%) and accepted after PCORI peer review (14/24;
58%). We could not determine whether one article (1/
44, 3%) was published before or after the DFRR was
submitted.
For the 47 DFRRs that addressed all comments about

spin in the first version of the DFRR (i.e., removing the
spin or providing a rebuttal), we found 36 journal arti-
cles that could have included the same spin. Comparing
those articles with the associated DFRRs, we found that

Table 2 Characteristics of included PCORI studies and Draft Final Research Reports (DFRR)

Characteristics N (%)

Accepted version of DFRR (N = 64)

1st revision 20 (31%)

2nd revision 31 (48%)

3rd revision 11 (17%)

4th revision 2 (3%)

Did the reviewers comment about spin in the DFRR? (N = 64)

Yes 55 (86%)

No 9 (14%)

Did the project have one or more journal articles accepted or published before receiving PCORI peer review feedback? (N = 64)a

Yes 58 (90%)

No 5 (8%)

Can’t tell 1 (2%)

In DFRRs with spin, which type of spin was identified? (N = 55)

Reporting bias 46 (84%)

Inappropriate interpretation 40 (73%)

Attribution of causality 5 (9%)

Inappropriate extrapolation of results 15 (27%)

Among DFRRs with spin identified, were comments about spin addressed in last version of the DFRR? (N = 55)

Yes, the authors changed the DFRR to address this issue 38 (69%)

Yes, the authors provided a satisfactory response explaining why a change is not requiredb 9 (16%)

No 8 (15%)

Can’t tell 0 (0%)

Of the DFRRs in which spin was identified, did at least one article include the spin identified in the DFRR? (N = 55)

Yes, one or more articles included spin 21 (38%)

No, none of the articles included spin 13 (24%)

Not applicable, none of the associated articles reported results related to comments about spin 21 (38%)

Can’t tell 0 (0%)
aWe could not determine the exact date of acceptance for 88 articles, so we compared the date of publication with the date of the PCORI peer review feedback.
Of those, 67 articles were published before sending PCORI peer review feedback and therefore must have been accepted before PCORI peer review feedback was
sent. Two (2) articles were published within 28-days of sending PCORI peer review feedback and we assumed the articles were accepted before PCORI peer
review feedback was sent. Of the remaining articles, 15 were published more than 98 days after PCORI peer review feedback was sent and we judged them likely
to have been accepted for publication after the authors had received PCORI peer review feedback. We could not determine whether 4 articles published between
29 and 97 days of sending PCORI peer review feedback had been accepted before or after sending PCORI peer review feedback; three (3) of these articles were
associated with DFRRs for which there was at least one article accepted prior to receiving PCORI peer review feedback
bIn all cases for which assessors coded “provided a satisfactory response explaining why a change is not required,” the associate editors accepted the
investigators’ reports without their previously recommended changes
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20/36 (56%) articles had the same spin as the first version
of the DFRR and 16/36 (44%) did not have the same spin
that was identified in the first version of the DFRR. Thus,
the proportion of articles with spin was similar for those
accepted before PCORI peer review (8/15; 53%) and ac-
cepted after PCORI peer review (11/20; 55%). As above,
we could not determine whether one article was published
before or after the DFRR was submitted (1/36, 3%).

Discussion
Peer review frequently identified spin in reports submit-
ted to PCORI, and spin identified by reviewers and edi-
tors was usually removed after review. Given that the
PCORI Methodology Standards include expectations for
reporting research, interventions to help investigators
adhere to these standards before submitting their DFRRs
might improve the quality of reports sent for peer re-
view. We found no evidence that peer review of PCORI
research reports was associated with removal of spin in
associated journal articles.
Because the manner in which authors describe study results

might influence how readers interpret study findings, spin in
biomedical research might adversely affect the development of
future studies, clinical practice, and health policies [6].

PCORI’s publication and peer review requirements are
designed, in part, to reduce reporting bias; this study
suggests that PCORI’s requirements might be having this
intended effect. PCORI-funded investigators must pub-
lish a PCORI research report, which may reduce select-
ive non-reporting of studies and results. For studies with
null results for primary outcomes, we found peer review
raised attention to primary outcomes rather than sec-
ondary outcomes with “significant” results. Peer review
also encouraged authors to focus on between-group
differences rather than within-group change, and to
avoid interpretating null results in superiority trials as
evidence of equivalence [12]. Some investigators over-
generalized or over-interpreted exploratory analyses of
heterogeneity, and peer review suggested greater con-
sideration of study limitations. Inappropriate causal
claims were relatively rare in DFRRs, perhaps because
PCORI funds studies that are designed to allow
strong causal inferences (e.g., many include random-
ized clinical trials). Peer review also suggested more
appropriate causal language in several reports. Al-
though we analyzed some of the first PCORI reports
and peer review feedback, the peer review process is
very similar today.

Fig. 2 Flowchart for the inclusion of journal articles in this study
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This study also provides some evidence that PCORI
peer review is associated with better interpretation of re-
sults (i.e., reducing inappropriate interpretation, attribu-
tion, and extrapolation). In several cases of irreconcilable
differences over important scientific matters, PCORI has
published statements at the time of posting DFRRs that
say PCORI disagrees with a study’s findings or interpret-
ation, and provided their reasons behind those disagree-
ments. Authors in those cases were invited to provide
their rebuttals.
Although both journal articles and PCORI research re-

ports are peer reviewed, differences in the peer review
processes might explain observed differences in spin in
reports about the same studies. The associate editors
who review PCORI research reports are guided by the
PCORI Methodology Standards, and PCORI will publish
all research reports without respect to the novelty of the
findings. The proportion of journal articles with spin in
our study was comparable to previous studies; for ex-
ample, Boutron and colleagues found spin in 58% of the
Conclusions in the abstracts for trials with nonsignifi-
cant primary outcomes [6]. Further research is needed
to determine whether these features of PCORI peer re-
view could reduce spin in journal articles.
PCORI associate editors and peer reviewers made

many comments on DFRRs, which included comments
unrelated to spin (e.g., handling of missing data, absence
of confidence intervals, incomplete participant flow dia-
grams). While most investigators changed their research
reports in response to comments about spin, our finding
that not all investigators resolved comments about spin
could be evidence that investigators disagree with what
constitutes “spin,” or that comments about spin were
perceived by the investigators (and by the editors who
handled those research reports) as relatively less import-
ant than other comments. Evidence that investigators
sometimes responded with justifications rather than
changes suggests that investigators and editors sometimes
disagree about what constitutes “spin.” We did not inde-
pendently evaluate DFRRs and peer reviewers’ comments
about spin, and we are not aware of a reference standard
that could be used to evaluate the agreement of different
readers for detecting spin. A previous study found that
peer reviewers identified spin in most abstracts for non-
randomized intervention studies, yet reviewers did not
comment about all instances of spin [8, 9].
Our finding that spin was commonly identified in

PCORI research reports during peer review is consistent
with studies showing that selective non-reporting and
spin originate with authors rather than with journal edi-
tors or journalists [13–16]. In addition to external re-
views, PCORI feedback to investigators included
comments from Associate Editors who were trained to
identify and address to address problems that include

spin. Comparing PCORI research reports and journal ar-
ticles, we also found that different reports of the same
study may contain different spin. Our results are consist-
ent with previous studies showing that multiple reports
about the same study sometimes contain different infor-
mation about study design, risk of bias, outcomes, and
results [17, 18]. This study also suggests that differences
in peer review might contribute to differences in spin
when comparing PCORI research reports and journal ar-
ticles. We do not know whether corresponding authors
of PCORI research reports shared comments with their
co-investigators, and we did not compare authors listed
in each PCORI research report and journal article, so we
cannot know whether comments about the research re-
ports could have influenced all authors of the journal
articles.
Although our study did not aim to compare text

across sources per se, we found that many PCORI re-
search reports and journal articles contained similar text.
Consequently, it might be difficult for readers to see
how a PCORI report differs from journal articles about
the same study. Future studies could explore whether
PCORI authors reference their PCORI reports in other
publications, and whether stakeholders use PCORI re-
search reports when journal articles are available for the
same study.

Limitations
Our study had several limitations. First, we evaluated
comments about spin related to only the first version of
each DFRR. Many DFRRs were submitted multiple
times, and comments about the first version sometimes
focused on issues such as clarity, completeness, and ana-
lytic methods. It is possible that associate editors com-
mented about spin on subsequent drafts and that we
underestimated the proportion of PCORI research re-
ports with comments about spin. For example, we can-
not exclude the possibility that all reports eventually
received some comments about spin. It is also possible
that editors and peer reviewers might have considered
some of the investigators’ justifications to be inadequate;
because we did not look at acceptance letters (which do
not tend to include many additional comments to inves-
tigators), we do not have any direct evidence about the
editors’ beliefs about the investigators’ responsiveness to
their comments. In addition, our analysis focused on the
peer review process that precedes PCORI’s final review.
We did not consider comments provided by the PCORI
Director of Peer Review, who might have also identified
spin. Although all studies and articles were rated by at
least one person not involved in PCORI peer review, the
first author is an Associate Editor for PCORI peer review
and rated some of the included DFRRs and journal arti-
cles. Despite these limitations, our conclusions would be
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the same if the true proportion of DFRRs with spin were
greater than 86% and if the true proportion of PCORI
research reports that addressed all comments about spin
were slightly lower than 85%. Moreover, our conclusions
would be unlikely to change meaningfully if comments
from the PCORI Director of Peer Review led to add-
itional changes in some PCORI reports and associated
journal articles.
Another limitation was that we evaluated only journal

articles identified by PCORI. We did not search for add-
itional journal articles related to the PCORI research re-
ports and we might have missed articles that would have
been included had they been identified. However, we
have no reason to believe that other articles published
by the time of our study would differ meaningfully from
the articles that we included. It is possible that articles
published after the cutoff for our study might have ad-
dressed comments about spin that authors received dur-
ing peer review of their DFRRs or from the PCORI
Director of Peer Review.
Lastly, we used the date that each journal article was

accepted—rather than the date each journal article was
submitted—because journals more commonly report the
date of acceptance than the date of submission. Al-
though using the date of acceptance might overestimate
the number of articles that could have been affected by
PCORI peer review, using the date of submission might
have underestimated the number of articles that could
have been affected by PCORI peer review. Even if more
complete information had been available for our study,
we doubt it would change our conclusion that PCORI
peer review was not associated with spin in journal arti-
cles about the same studies.

Conclusions
PCORI research reports are comprehensive accounts of
PCORI funded studies, and our analysis shows that these
reports included less spin after peer review. Funders
could explore interventions aimed at reducing spin in
published articles of studies they support.
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