
Harms of outcome switching in reports of randomised
trials: CONSORT perspective
The outcomes reported for trials often differ from those specified in the protocol. Douglas Altman,
David Moher, and Kenneth Schulz call for journals to do more to ensure that authors follow
guidelines

Douglas G Altman professor, David Moher senior scientist 2, Kenneth F Schulz distinguished scientist 3

 4

2Ottawa Hospital Research Institute and Canadian EQUATOR Centre, University of Ottawa, Ottawa, Canada; 3FHI 360, Durham, NC, USA; 4University
of North Carolina School of Medicine, Chapel Hill, NC, USAAccepted 13 January 2017

Rigorous and transparent conduct of clinical trials is essential
for confidence in their results. Randomised trials must have a
protocol that gives details of the planned study design and
outlines the intended methods of analysis, reflecting substantial
discussions among the investigators. Key elements of the study
design should also be included in an entry on a clinical trials
registry. The core principles, as set out in the SPIRIT (Standard
Protocol Items: Recommendations for Interventional Trials)
statement,1 are that the protocol should give full details about
objectives and planned conduct; the protocol should be adhered
to; and any changes from what was initially planned should be
reported and, ideally, explained. The SPIRIT guidance for
protocols intentionally overlaps considerably with CONSORT
recommendations for what information should be included in
the report of a randomised trial.2

A particular concern is that researchers should specify the
primary and secondary outcomes that will be assessed, including
the method and timing of measurement. When the trial’s findings
are published, the main reported results should be for those
predeclared outcomes and any differences should be highlighted
and explained. Adherence to a prespecified plan avoids bias,
gives credibility to the results, and avoids confusion for the
reader. Conversely, when authors substitute other outcomes
after the trial has started there must be concern that such changes
were done with knowledge of the data. That casts doubt on the
reliability and integrity of the results.
Switching outcomes
Despite this guidance, Chan and colleagues identified frequent
discrepancies between the outcomes specified in trial protocols
and those reported in subsequent journal articles.3 In particular,
in over half the articles the primary outcome differed from that
in the protocol. Recent reviews have identified similar
discrepancies between journal articles and entries in trial

registries, although to a lesser degree.4-6Box 1 outlines several
ways in which the outcomes reported in a publication may differ
from those specified in the trial protocol or registry entry. The
two main ways are changing the rank of outcomes (eg, from
primary to secondary) and some outcomes being omitted or
added in the published version. In 27 comparison studies
included in a recent systematic review, a median of 31% of trials
had a discrepancy between the registered and published primary
outcome.7 Across over 1200 trials the authors found that in 16%
of trial publications, a registered primary outcome was either
not published or relabelled as secondary.
Unfortunately, changed outcomes are still prevalent for both
intended effects (benefits) and unintended effects (harms). Trial
registration does not prevent incomplete reporting or changing
of outcomes but does make them detectable.
Sometimes outcomes are switched from statistically
non-significant to significant findings,7 although that information
often cannot be ascertained. If such switching relates to
significant P values, the published results will tend to be
overoptimistic regarding benefits and to underestimate the extent
of harms.7 8

Importantly, we emphasise that changing outcomes is not always
a bad thing. There can be many sound reasons for so doing. It
is covert changing of outcomes without full and transparent
reporting of the changes (or a statement of rationale) that is
unacceptable. Failure to declare such changes means that those
trial publications are dishonest, misleading, and potentially
harmful to patients; it contravenes the Declaration of Helsinki.

CONSORT statement
The CONSORT group, aware of the problems associated with
undocumented switching of outcomes, formally dealt with this

1Centre for Statistics in Medicine and UK EQUATOR Centre, Nuffield Department of Orthopaedics, Rheumatology and Musculoskeletal Sciences,
University of Oxford, Oxford, UKCorrespondence to: D G Altmandoug.altman@csm.ox.ac.uk

For personal use only: See rights and reprints http://www.bmj.com/permissions Subscribe: http://www.bmj.com/subscribe

BMJ 2017;356:j396 doi: 10.1136/bmj.j396 (Published 2017 February 14) Page 1 of 4

Analysis

ANALYSIS

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

M
J: first published as 10.1136/bm

j.j396 on 14 F
ebruary 2017. D

ow
nloaded from

 

http://www.bmj.com/permissions
http://www.bmj.com/subscribe
http://crossmark.crossref.org/dialog/?doi=10.1136/bmj.j396&domain=pdf&date_stamp=2017/02/14
http://www.bmj.com/


Box 1: How outcomes change from protocol to publication
• Prespecified outcomes not reported
• Change in level of importance of an outcome (eg, secondary outcome upgraded to primary or vice versa)
• New outcomes introduced (including non-prespecified components of a composite scale such as SF36)
• Modified definition of outcome (including reporting an outcome at a different time point from that specified)

issue in its CONSORT 2010 update.2 The CONSORT statement
checklist (www.consort-statement.org) includes items designed
to highlight post hoc changes to trial methods, including changes
to outcomes (box 2).
As part of the implementation strategy for CONSORT 2010,
the group asked the hundreds of journals explicitly endorsing
the CONSORT statement to replace references to previous
versions of CONSORT with the 2010 version. Our hope was
that prospective authors, journal editors, and readers would
become aware of how CONSORT was asking authors to report
on primary and secondary outcomes when publishing their
findings. Currently, for most trials the full protocol is not
publicly available but core information is included in trial
registries.

COMPare project
Harmful switching of outcomes is unnecessarily wasteful.
Frustrated by little evidence of attempts to prevent it, the
COMPare team (http://compare-trials.org/) led by Ben Goldacre
in Oxford, between October 2015 and January 2016,
systematically checked every trial published in five top general
medical journals (Annals of Internal Medicine, The BMJ, JAMA,
Lancet, and New England Journal of Medicine (NEJM)). The
team compared outcomes in each clinical trial report with those
in its protocol or registry entry. Only nine (13%) of 67 trials
reported the outcomes exactly as they were prespecified. Across
the other 58 trials, 300 prespecified outcomes were not reported
and 357 new outcomes were introduced (http://compare-trials.
org/).
The COMPare team sent letters to the journals relating to the
58 trials with evidence of switched outcomes, with mixed
responses.9Box 3 gives details of one example identified by
COMPare. Most of the letters were not published by the journals.
All the journals in the study encourage or require adherence to
the CONSORT statement in their instructions for authors. For
example The BMJ asks for the “relevant CONSORT checklist”
and JAMA for the checklist and CONSORT flow diagram;
Annals strongly encourages adherence to guidelines on the
EQUATOR Network website, of which CONSORT is one of
the most prominent.
Some disagreements arose between COMPare and journals in
relation to whether to take account of a trial protocol that was
dated after the start of recruitment. In a letter to the COMPare
team the NEJM editors said:

“The New England Journal of Medicine finds some
aspects of CONSORT useful but we do not, and never
have, required authors to comply with CONSORT.
Rather we view each piece individually and add the
data as appropriate based on the judgment of the peer
reviewers, the statistical reviewers, and the editors.”
(http://www.cebm.net/how-did-nejm-respond-when-
we-tried-to-correct-20-misreported-trials/)

The NEJM thus adopts a pick and choose approach to
CONSORT. However, its claim “never to have endorsed
CONSORT” is incorrect. In 2004 it introduced an explicit

requirement for authors to adhere to CONSORT: “Authors
should provide a flow diagram in CONSORT format and all of
the information required by the CONSORT checklist.”10 At
some point it has softened the wording from “should” to “may,”
potentially diminishing any effects of CONSORT on the quality
of trials and their reporting.

CONSORT’s perspective
Since its first publication in 1996, the CONSORT statement
has become a widely accepted framework for reporting the main
results of randomised controlled trials and for judging the
adequacy of trial publications. The CONSORT checklist was
updated in 2001 and 2010 to take account of feedback and,
especially, new empirical evidence relating to possible bias. As
noted, the 2010 update explicitly tackled post hoc changes to
outcomes.
Reporting guidelines such as CONSORT represent a consensus
among multiple groups (including researchers, clinicians, and
editors) about the key aspects of a research study that should
be reported to enable readers to fully appraise the methods and
judge the relevance of the findings. They were established as
recommendations, not rules. Scientific journals, funders, and
other entities may, however, wish to support such
recommendations, as being helpful or mandatory or some point
in between, and many do. The CONSORT group continues to
work on optimal ways for journals to consider implementing
its recommendations.
Although a systematic review showed that trial reports in
endorsing journals complied better with the CONSORT checklist
than those in non-endorsing journals, recent reviews of
publications have shown that reporting of several key elements
of trial methods remains unsatisfactory.11

There may be several reasons for not reporting results according
to what was stated in the protocol. In some cases the change
may be intended to talk up (spin) the findings inappropriately
in an attempt to enhance publishability.12 In other cases it may
be the result of ignorance or oversight. Whatever the reason,
we believe that major deficiencies in trial reports, including
incomplete or misleading presentation of outcomes, are
unacceptable and also unethical according to the Declaration
of Helsinki. Ignorance is not a valid defence.
We are therefore disappointed that incomplete (inadequate)
reporting of trial methods, not just relating to outcomes, remains
so common even in these five journals. We are puzzled and
disappointed when leading journals that have supported
CONSORT argue that some flexibility is acceptable when
presenting core trial findings, especially the findings for the
primary outcomes.
In response to a letter from COMPare about a trial it had
published, the Annals editors wrote a long letter.13 In this they
explicitly endorse the CONSORT perspective as outlined by
the COMPare group: “To be consistent with CONSORT
recommendations, we ask authors to describe, either in the
manuscript or in an appendix, any major differences between
the trial registry and protocol, including changes to trial end
points or procedures.” They continue:
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Box 2: CONSORT 2010 statement checklist items relevant to switching outcomes2

• 3b: Important changes to methods after trial commencement (such as eligibility criteria), with reasons
• 6a: Completely define prespecified primary and secondary outcome measures, including how and when they were assessed
• 6b: Any changes to trial outcomes after the trial commenced, with reasons
• 19: All important harms or unintended effects in each group (for specific guidance see CONSORT for harms)
• 24: Where the full trial protocol can be accessed, if available

Box 3: Example of switched outcomes identified by COMPare
Coovadia A et al. Efavirenz-based antiretroviral therapy among nevirapine-exposed HIV-infected children in South Africa: a randomized
clinical trial. JAMA 2015;314:1808-17.
Trial registry: NCT01146873
COMPare group’s unpublished letter to the editor of JAMA (https://docs.google.com/document/d/1tSmxgXCEqNs_
gvcx3A00rC1gCwFgWE6g7K9_HWlf56I/edit) read:
“There were 4 pre-specified primary outcomes, of which 2 are reported in the paper; while 2 are not reported anywhere in the publication.
There were also 9 pre-specified secondary outcomes, of which 6 were reported (2 in the results table, 4 in free text); while 3 are not reported
anywhere in the publication. In addition, the paper reports 2 new secondary outcomes, which were not pre-specified, without declaring them
as such.”
Problems with primary outcomes:

• The trial registry entry for primary outcomes specified viral rebound and viral failure, assessed at both 24 and 48 months—thus there
were four primary outcomes

• The publication reported outcomes at 48 months only and did not declare the change from the prespecified set of four outcomes
• The registry entry was corrected in March 2016 to match what had actually been published—ie, 48 month outcomes only

“On the basis of our long experience reviewing
research articles, we have learned that prespecified
outcomes or analytic methods can be suboptimal or
wrong. Regardless of prespecification, we sometimes
require the published article to improve on the
prespecified methods or not emphasize an end point
that misrepresents the health effect of an intervention.
Although prespecification is important in science, it
is not an altar at which to worship. Prespecification
can be misused to sanctify both inappropriate end
points, such as biomarkers, when actual health
outcomes are available and methods that are
demonstrably inferior.”

We agree, but reporting what changes were made and explaining
the reasoning are essential.

Conclusions
Randomised trials have a vital role in the evolution of evidence
underpinning clinical practice. Thus, particular attention has
been given to the quality of their methods and reporting. A
prime concern is the elimination of bias. For example,
assessment of “risk of bias” is a key element in systematic
reviews by the Cochrane Collaboration. Particular attention has
been given to the selective reporting of results.
Three sources of information can contribute to the public profile
of a trial: the protocol, the entry in a trials registry such as
clinicaltrials.gov or ISRCTN, and journal publication. In recent
years several studies have examined the consistency of
information in two of the three sources, identifying that
discrepancies are disturbingly common. The results of the
COMPare project are in line with these previous reviews—the
difference is that COMPare has engaged with the journals in
relation to individual trials.
Discrepancies between these sources for core information about
a trial must cast doubt on the reliability of the trial’s results.
Bias may be avoided by prespecifying the planned trial methods,
including primary and secondary outcomes and the methods of
analysis, and then adhering to that plan. Changing the outcomes
may well be reasonable for some trials, but the reasons for this

must be made clear. We would like more journals to require
authors to sign a declaration of transparency14 and hold them to
account if it is later shown that they have misled readers.
Publication of protocols makes it easier to detect inconsistencies
but researchers should aim to ensure that there are no
discrepancies. Box 4 shows the steps researchers should take
to ensure that they present consistent information of their trial
across multiple documents. That information should include
the results for all the prespecified primary and secondary
outcomes. Adherence to these procedures would greatly reduce
the waste associated with current reporting practices,15 which
would improve the reliability of future systematic reviews and
thus benefit future patients.
Lastly, reproducibility of research, a major current concern,
depends on “complete reporting of all relevant aspects of
scientific design, conduct, measurements, data, and analysis.”16

It also depends on not misleading readers by undeclared post
hoc changes to methods.
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Box 4: Ideal practices for high quality randomised trials
Protocol

• Every clinical trial should be based on a protocol—a document that details the study rationale, proposed methods, organisation, and
ethical considerations1

• The protocol should be publically available (in a journal article or on a trial website), following the recommendation of SPIRIT 20131

• The protocol should be updated as necessary, with dates and rationale for changes

Registration
• Details of the trial should be entered on a trials registry before the start of recruitment*
• The information entered in the registry should match what is in the concurrent version of the protocol
• The registry entry should be updated as necessary, with dates and rationale for changes

Publication
• The main report of trial findings should follow the CONSORT 2010 recommendations
• The location of the trial protocol should be given (or the protocol should be published as a web appendix)
• Any discrepancies from the original protocol or registry entry should be declared and explained

* Registration after the start of recruitment is much less desirable but better than non-registration

Key messages
• Randomised trials should prespecify intended methods in a protocol developed before the trial starts to recruit participants
• Undeclared post hoc changes to outcomes mislead readers and may indicate bias
• Authors should declare changes to methods after the trial starts, especially patient outcomes, as recommended in the CONSORT

statement
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