
From the Editorial Office

Trial Registration, Transparency, and Selective Reporting:
Let’s Get Clear About What Is Needed in Headache Medicine

In the November 17, 2015, issue of Neurology, Rayhill

and colleagues, accompanied by an editorial from Tom

Ward, the Editor-in-Chief of Headache, shone a light on

an issue that is at once an ethical obligation and a poten-

tial solution to ongoing problems with transparency and

the reliability of published results in peer-reviewed jour-

nals: the proper registration of clinical trials and the cor-

rect reporting of outcomes.1,2 Although in many ways the

Rayhill et al report, which assessed 225 randomized con-

trolled trials (RCTs) published between 2005 and 2014 in

the 3 main headache journals (Headache, Cephalalgia, and

The Journal of Headache and Pain) makes for dismal

reading, an improvement, at least, in the registration of tri-

als published in the most recent years offers hope that the

field as a whole can eventually do a significantly better job

of eliminating bias and selective reporting from the litera-

ture. It should be acknowledged, however, and painfully

so, that across the study period of 9 years, only 26% of tri-

als published could be associated with a properly regis-

tered trial in a public database, though both Headache and

Cephalalgia approached 100% registration rates in the last

two years of study. Perhaps the most depressing statistic

from the study, moreover, was the revelation that just 5%

(n 5 12) of all trials studied satisfied three important stand-

ards on good practice that the International Committee of

Medical Journal Editors (ICMJE) delineates:

1. That a trial was prospectively registered before patient

enrollment began

2. The trial report manuscript should be free of all unac-

knowledged post-hoc outcomes

3. All primary outcomes outlined in the trial registration

should be reported (whatever the nature of the find-

ing) and clearly identified as a primary outcome.3

The problem of selective reporting is not endemic or

confined to the headache literature. It is an infinitely

wider problem, prevalent in all corners of medicine.

Fleming and colleagues found alarming rates of discrep-

ancies between what was reported in published studies

and what was recorded in the trial registration at 5 lead-

ing medical journals (The Lancet, British Medical Journal,

New England Journal of Medicine, Annals of Internal

Medicine, and Journal of American Medical Associa-

tion).4 In the Fleming article, 20% of papers studied

between July and December 2013 had discrepancies in

the reporting of the primary outcome. Twenty-four per-

cent saw a revision of the exclusion and inclusion criteria.

This is neither schadenfreude news to cheer just because

selective reporting also happens to the biggest and best,

nor are these results presented as some form of absolu-

tion for the field of Headache Medicine. Rayhill and col-

leagues found that 38% of the headache trials that had

been registered contained differences between the stated

outcomes in the registry and what was published.1

Remember, that alarming figure is just for the headache

trials that had been registered – the majority of trials

were not even registered (n 5 58, 26% trials registered).

Furthermore, though one can speculate as to the reasons

why inconsistencies surrounding outcomes and analyses

in the trial reports exist, it is not clear exactly how and

when the discrepancies are introduced, as trial reports

almost never explain why.5 In short, and this editorial is

intended to draw attention to the matter, there is an

increasingly loud call to ensure investigators stick to their

analytical plan as originally supplied to the trial registry

sites or be prepared to explain why discrepancies exist.

Too often authors are basing, or revising, their outcomes
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and analyses after the fact. Discrepancies, though not

ideal, may be legitimate, unavoidable or even a prerequi-

site for publication forced upon authors by a variety of

agents, not least journals. Depending on the circumstan-

ces, they may not prove to be a barrier to publication.

However, they must always be identified and explained.

The consequences of failing to adhere to these stand-

ards across all clinical medicine have been widely

reported.6 Rayhill and colleagues in their Neurology arti-

cle cite sources that highlight problems very close to

home.7,8 For health consumers, repercussions exist if trial

outcomes are subject to obfuscation, spin, inappropriate

inferences, or data suppression. The good news is that

both Headache and Cephalalgia have made recent strides

in better policing for these criteria, though much work has

to be done to improve standards. At Headache, the Design

and Methods Advisor now checks every manuscript for

compliance. The Associate Editor in charge of peer review

of the paper often then backs up their work. What Head-

ache readers do not see, however, is how the journal

staunches the flow of selective reporting from reaching

publication either through the rejection of a manuscript or

by compelling authors to rewrite their paper. We still

receive a sizeable number of submissions that fail to

adhere to one or more of the standards listed earlier.

WHY DO WE NEED TO REGISTER

TRIALS?

The ICMJE, of which this journal subscribes to its

“Recommendations for the Conduct, Reporting, Editing

and Publication of Scholarly Work in Medical Journals,”

demanded over a decade ago that all trials should be pro-

spectively registered at a few key repositories, the most

well-known of which is www.clinicaltrials.gov.3 The

National Institutes of Health also now mandates that all

trials should be prospectively registered. Indeed, it is in

fact the law: see Section 801 of the Food and Drug

Administration Amendments Act (FDAAA 801) that

requires investigators to register and submit summary

results of clinical trials with ClinicalTrials.gov.9 In theory,

there is a $10,000 fine for noncompliance but no one has

yet been penalized.

After notification of noncompliance, the fine may go

up to $10,000 per day until resolved. For federally funded

grants, penalties may include the withholding or reclama-

tion of grant funds. For non-US authors, there may well

be local laws on registration. Furthermore, the World

Medical Association 2013 Declaration of Helsinki –

Ethical Principles for Medical Research Involving Human

Subjects states:

“Every research study involving human subjects

must be registered in a publicly accessible database

before recruitment of the first subject.”10

The World Health Organization also published its

position on registration in 2015, restating the same points

about registration and the timely reporting of results.11

Despite this ethical and legal obligation, studies still are

neither being registered nor are the basic summary

results being reported within 1 year following the comple-

tion of data collection for the primary outcome, which is

again the law in the United States. The expectation is

that researchers will place their results in the trial registry

and, indeed, functionality is provided to do so. Anderson

and colleagues recently determined in a large-scale study

across all of the ClinicalTrials.gov database that compli-

ance on posting results was as low as 13.4%, though that

number rose to 38% if the criteria was akin to results

eventually posted during a 5-year study period of 2007–

2012.12

Once a trial is registered, a National Clinical Trials

registration number is provided following approval by

ClinicalTrials.gov staff. That number should be demanded

during the manuscript submission process by any journal

executing thorough peer review. In the case of Headache,

we now take that clinical trial number provided and use it

to review the original registration documentation and com-

pare it to the submission. If an author has not provided a

number, they will be queried to provide that number. If

they fail to do so, their manuscript will be rejected.

Reviewers and readers alike can and should look up the

trial record. By clicking on the “Tabular View” tab at

www.clinicaltrials.gov it is possible to see time-stamped

entries to facilitate evaluation of any outcome changes.

Why are researchers expected to register their trial?

Chiefly, this is to enable informed decision making by

physicians and patients on the nature, conduct, and

results of a trial. Applied to the publishing process, trial

registration and the recording of its methods and results

allow editors, reviewers, and readers alike to determine

whether all primary outcomes were reported and not bur-

ied and no restatements of the primary outcome were

made. Additionally, this process – if done properly –

affords all stakeholders the opportunity to determine

whether authors have chosen to focus on secondary out-

comes or, troublingly, promote post-hoc outcomes that

have not been acknowledged as such.

4 January 2016

http://www.clinicaltrials.gov


Worryingly, any breach of these standards could

potentially mean that the results reported have either con-

sciously (spin, bias, revisionism) or unconsciously (through

a lack of methodological rigorousness) been manipulated

to highlight (or hide) select findings. Perhaps the originally

anticipated outcomes proved underwhelming or inconclu-

sive. Maybe authors found something unanticipated that

was more interesting and retrospectively re-engineered

their study to present more “compelling” results. With the

promotion of secondary outcomes, comes great risk. Inves-

tigators are using data in a way for which it was not

designed. How do we know that the original trial partici-

pants represent an appropriate sample population for the

new, subsequent, analyses the authors undertook? If their

study had been designed in the first instance to capture

what turned out to be secondary outcomes, would the

study population selected have been the same? Would dif-

ferent inclusion/exclusion criteria have been needed (Fig)?

Post-hoc analyses in papers can be reported, albeit cau-

tiously, and they should always, without exception, be

acknowledged for what they are. More worryingly, and

what Headache and other journals have to be vigilant for,

is the reporting of post-hoc outcomes without any

acknowledgement that that is what they are. As a basic

tenet of good practice in peer review, Sox et al urged jour-

nals to ensure that the actual study registration includes a

statement on study hypotheses, outcomes, and the analyti-

cal plan.13 Hence, it is imperative authors not only register

their trial but that they also complete that step thoroughly

and then, when writing up the study, describe the nature

of all results derived. This is why, for RCTs, Headache

demands that authors conform to the reporting criteria

outlined in the CONSORT Statement.14 The CONSORT

checklist provides the definitive, validated, collection of

essential reporting items a clinical trial absolutely must

include to ensure transparency, effective evaluation of the

results, and the possibility of study replication.

WHY SHOULD WE BE CONCERNED?

Every stakeholder, be it the authors, readers, or the

journal itself, are directly affected by selective reporting

which ultimately culminates in suboptimal care for

patients based on practices derived from faulty research.

Selective reporting or the highlighting of only positive

results, can lead to evidence inflation and the overstate-

ment of the effectiveness of an intervention. All of this,

of course, speaks to the “waste” narrative recently

Fig.—A visualization of how selective reporting emerges.
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highlighted in a series of papers published in The Lan-

cet.15 Table 1 represents an attempt to summarize why all

stakeholders should care about this issue.

AS AN AUTHOR, WHAT DO YOU NEED

TO DO?

Authors have a responsibility to properly register their

trial. But before even reaching that stage, it is imperative a

trial protocol is built upon methodologically strong princi-

ples. A great resource in that regard are the SPIRIT guide-

lines.16 This document outlines utterly essential items to be

included in the protocol for any interventional trial. It is

imperative such a step is undertaken before embarking on a

trial. A study misdirected at this early stage will only head

further off course on a doomed trajectory that bypasses

methodological rigorousness and ultimately sails wide of the

final destination: publication in a reputable journal.

After completion of this stage, authors according to

the Food and Drug Administration Amendments Act

must complete the following steps:

� Register the trial prospectively and certainly no later

than 21 days after the enrollment of the first patient

� Update the registry with results within 12 months of

completion. If the trial is abandoned, data collected up

until the point of termination must still be uploaded if

patient enrollment had taken place.

Inevitably a vast amount of information is requested

of the registrant who is either the study sponsor or the

Principal Investigator. In-depth details on the entire pro-

cess can be found at ClinicalTrials.gov.9 Primarily, the

following information is captured by the database:

� Study identification metadata

� Study status/progress

� Information on sponsors

� Details on study oversight

� Description of the study in the form of an extended

protocol

� Subject terms and keywords to define the study and

enable record discovery in the database

� Study design

� Information on the make up of the interventions,

arms, and groups

� Outcome measures

Table 1.—The importance of transparent reporting and the registration of clinical trials to a variety of stakeholders

ReaderAuthor Journal

Prospective
Registration

Matching
Primary
Outcomes

(Unacknowl-
edged)
Post-Hoc
Outcomes

• For US authors, FDAAA 

(801) mandates this task 

•More journals are policing 

for registration: be prepared 

•Registration provides 

information for participants 

• Good ethical practice 

• ICMJE proposes journals 

require full transparency 

regarding methods/results 

•Obligatory checking for 

registration, essential for 

completing rigorous peer 

review 

•Need to know that the 

protocol was followed, that 

the results are valid and that 

the method of attainment is 

clear and unbiased 

•Registration allows readers to 

look up details themselves 

•Accounting for all stated 

prospective outcomes 

enhances prospects for 

satisfying methodological 

validation as well as offering 

transparency 

• Enhances trust (and 

potential usability) 

•Needed for detection of spin, 

bias, and selective reporting 

• Combined with reporting 

guidelines like CONSORT, 

journals can ensure reports 

are reported clearly and fully 

by referring to the trial 

registration 

•Need to be reassured that the 

authors are not selectively 

reporting only interesting 

results over inconclusive or 

negative results 

•Needed for study replication  

• If unacknowledged, this 

represents poor practice 

• Potentially undermines 

faith in primary outcomes: 

why were they not the sole 

focus of the paper 

• Possible perception of 

results manipulation 

•Unfair to participants:

original outcomes different

from those registered   

• Policing for this 

methodologically 

problematic issue can help 

journals avoid publishing 

spurious results

• Frequently publishing 

articles with post-hoc 

outcomes potentially 

undermines the reputation of 

the peer review process

• Inclusion of post-hoc 

outcomes can leave readers 

questioning whether 

methodological best 

practices in trial design and 

reporting were applied – 

undermines faith in results 

•Readers unsure what to do 

with results derived from a 

trial for which the outcomes 

were not planned for 
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� Participant eligibility

� Investigator information

OUR COMMITMENT TO ALL OUR

STAKEHOLDERS

Ultimately, authors of submissions to Headache

should be highly cognizant of the fact that their paper

will be subjected to vetting for selective reporting to the

best of our ability. We will also make it easier for you,

the reader, to look up the trial registration details your-

self. We have endeavored to report the trial registration

ID number for some time, but during 2016 you will begin

to see the clinical trial registration number also appear at

the end of every abstract for relevant papers, along with

the name of the trial registry.

Our intent is very clear: to publish properly validated

results from studies that can be replicated, while weeding

out spurious results and poorly designed/poorly reported

studies.

Starting May 1, 2016, as directed by numerous rec-

ommendation on good practice as outlined earlier in this

editorial, Headache will no longer review any submissions

of trials that are not prospectively registered. Trials with

enrollment start dates after May 1, 2016, must be pro-

spectively registered �21 days after the enrollment date

to qualify as “prospectively registered.” The editorial

team, who will review the entry in the clinical trials regis-

try, will confirm these dates. Changes to the registration

(logged in the archive site) will be evaluated on a case-

by-case basis. Changes to: (A) primary outcome(s), (B)

sample size requirements, or (C) interim analysis plan

will be viewed as red flags requiring an author defense,

with explicit reporting in the manuscript (the CONSORT

reporting guideline allows for this eventuality in its crite-

ria of essential items to be reported). Changes to this list

of items after completion of enrollment (or after interim

analysis) will be viewed as violations of the policy

(unless, for example) the a priori plan called for sample

size re-estimation or sequential analysis.

Jason Roberts, PhD

Executive Editor, Headache
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