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Has Cochrane lost its way?
Dissent over growing centralisation culminated in the expulsion of one of Cochrane’s founding
members. Melanie Newman reports on the organisation’s internal struggles

Melanie Newman freelance journalist, London, UK

The dust is not yet settling on Cochrane after it expelled one of
its most high profile scientists and founding fathers. Peter
Gøtzsche’s sacking and the resignation of four fellow Cochrane
board members in protest has been held out by some as a
symptom of a wider malaise at the heart of the international
network. Cochrane, they say, has lost its way, its members
increasingly disenfranchised from a corporate centre focused
on income generation and “message control.”
The Cochrane Collaboration was founded by Iain Chalmers in
Oxford in 1993 as a loose knit, international network of 77
researchers1 to help clinicians and others make informed
decisions about drugs, surgery, and other interventions. It aimed
to do this through “high-quality, relevant, accessible” systematic
reviews of randomised controlled trials. Unpaid scientists would
produce the reviews, governed by 10 principles, including
“fostering good communications, open decision-making, and
teamwork” and “minimising bias.” The questioning of
orthodoxies and opposition to centralised control was
fundamental to Cochrane’s ethos: Chalmers wore a T shirt
bearing the words, “Challenge authority.” The international
collaboration, he said, should be “committed to opposing any
tendency for it to become dominated by any nation, institution,
or individual.”
A quarter of a century later and Cochrane seems to be thriving.
Membership is at 12 500 people2 and growing. Its income has
doubled in the past four years to more than £8m (€9m; $10m).
New Cochrane centres are opening in Asia and South America,
expanding the collaboration’s global reach. The Cochrane
Library boasts 7500 reviews, half of which are accessible
without charge (up from 0.05% in 2013 and increasing by 1%
a month), with the entire library free to 3.6 billion people in
lower income countries. And more people are using the reviews:
they were downloaded 12.5 million times in 2017 (a 28%
increase on the year before).
Quantity not quality
But Cochrane’s critics contend this growth is not necessarily
something to be celebrated. “In healthcare, more does not mean
better,” argues former Cochrane board member David
Hammerstein. “The core business of Cochrane is its systematic
reviews, yet in the past decade Cochrane has dragged its heels
in response to insistent concerns that they are largely synthesised

information from industry sponsored studies.” He is unimpressed
with progress on open access. “After one year of moratorium
behind a paywall almost all publications become open access
anyway.”
Tom Walley, who until recently made decisions on funding
Cochrane in his role as a National Institute for Health Research
(NIHR) director, agrees the organisation’s priorities need to
change. “It has become a machine, churning out reviews,” he
says. The NIHR is partly responsible for this: for years it
evaluated Cochrane on how many reviews it produced rather
than their impact. “Cochrane should focus less on quantity and
more on methodologically high quality reviews in areas of
importance to patients,” he advises. “It needs to be more
iconoclastic, more challenging, and more of an advocate for
evidence based medicine.”
Tellingly, though, the pair disagree on how these improvements
in quality are to be achieved. For Hammerstein and many of
Gøtzsche’s supporters, Cochrane’s growing central executive
and the tighter control it is exerting on the network’s activities,
are antithetical to cutting edge science. Hammerstein argues
that two opposing views are emerging within Cochrane: that of
a collaboration “not afraid of publicly questioning some of the
basic social, economic, and scientific premises of our current
medical research model” set against a “centralised, functionalist,
conformist, and conservative approach.” The leadership’s
adoption of the centralised approach has isolated it
“intellectually and professionally,” he maintains.
Walley’s view, in contrast, is that more cultural and structural
change is required, not less, starting with Cochrane’s review
groups, which “were created in the nineties, based on the
enthusiasm of people who have now retired.” The central team’s
recent introduction of networks to set research priorities in areas
such as emergency medicine and cancer is a step in the right
direction, he says, but do not go far enough. “Cochrane needs
to become more professional,” he adds.
“There is a fundamental tension between those who prioritise
individual interests—which were vital to getting the whole
organisation off the ground—and those who can see that
Cochrane needs to be managed as a whole, with clear aims.”
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Internal divisions
While Gøtzsche’s sacking is a first for Cochrane, it is not the
first time it has found itself bitterly divided. Its history is
punctuated with debates and criticism over conflicts of interest,
research quality, and structure.
In the 1990s, when Cochrane was set up, governance was
minimal. Lisa Bero, who has chaired a US Cochrane Centre and
sat on Cochrane’s board for more than a decade, recalls the way
the steering committee operated back then. “Somebody would
say, ‘This person is doing some good research, let’s give him
about £100 000,’ and it would be agreed.”
Industry influence, however, was taken seriously. Reviewers
were asked to consider the harms of interventions on patients,
and some members pushed to include unpublished data in
reviews.
The more radical fringes of Cochrane campaigned for access
to raw trial data and clinical study reports, looking for evidence
beyond industry funded trials and analysis.
Within a decade the organisation had fundamentally helped to
change the way healthcare decisions were made. Cochrane’s
methods drove a collective, international, move towards
evidence based decision making. That is not to say its work was
infallible. A 1998 assessment of 53 reviews found “major
problems” in 29%, with all the problematic conclusions giving
too favourable a picture of the experimental intervention.3

Despite Cochrane’s relatively strong position on industry
relations, divisions emerged early on over its conflicts of interest
policy. By its 10th birthday the collaboration was “at a
crossroads” over drug company sponsorship, according to an
article in The BMJ.4 Cochrane’s rulebook stipulated that “direct
funding from a single source with a vested interest in the results
of the review is not acceptable.” Yet, TheBMJ reported the
Cochrane library already contained two reviews of drugs funded
by their manufacturer.4 The company had agreed to make all
data available to reviewers, so Cochrane decided to waive the
rule.
Peter Gøtzsche, a founder member of the Cochrane
Collaboration and director of the Nordic Cochrane Centre, was
one of the strongest opponents of the waiver. A former industry
insider whose academic career has focused on bias in clinical
trials, Gøtzsche proposed a prohibition on industry sponsored
reviews at 2003’s Cochrane Colloquium, an annual open
conference. After lengthy debate Cochrane agreed a policy
banning funding of Cochrane reviews or review groups by
“commercial sources with financial interests in the
conclusions”5. However, no consensus was reached on funding
of Cochrane centres, and employees of manufacturers of drugs
or medical devices were still allowed to write and propose
reviews.

Success stories
The year of Cochrane’s 10th birthday was significant for other
reasons. The year 2003 saw the return of amodiaquine to the
World Health Organization’s essential drugs list for the treatment
of malaria—evidence of Cochrane’s growing influence on global
health policy.6 The drug had been banned because of case reports
of side effects but was reintroduced after a Cochrane review
that included unpublished reports showed it was as safe and
more effective than the WHO approved chloroquine.
As the next decade progressed Cochrane continued to live up
to its aim to be “the most reliable source of evidence healthcare.”
Tom Jefferson and colleagues’ finding in 2009 that the anti-flu

drug oseltamivir (Tamiflu) offered no clear advantage over
aspirin,7overturning the findings of his own earlier review,8

sealed this status. WHO had recommended oseltamivir in
response to fears of a flu pandemic, leading many countries to
stockpile the drug.9

Cochrane’s reputation prevailed against a background of
methodological debate and a steady but low key flow of criticism
about the quality of reviews,10 the reviews’ sometimes esoteric
nature, the time it took to produce and update them,11 and
continued debate over reviewer12 and trial13 conflicts of interest.
Nevertheless, while it could sometimes be defensive, the
organisation continued to positively embrace criticism, setting
up an annual award—the Ben Silverman prize—for the best
constructive evaluation of its own work. By 2008 Cochrane had
more than 50 review groups with some 20 000 contributors
supported by a dozen independently funded centres, But despite
this enormous growth, the collaboration largely retained its
original values and organising structure: that of a grassroots
organisation, led from the bottom up.

Corporatisation
That was to change. A strategic review was carried out in 2009
which made 26 recommendations, including an increase in
central support for the expanding organisation.
Jeremy Grimshaw, who was co-chair of the Cochrane board
from 2010 to 2014 recalls opposition to increased central
spending. “There were people who argued that we should be
splitting the money between the review groups fractionally,
according to their contribution,” he says. “If we’d have done
that each group would have gained a small amount that would
not have helped their own sustainability and left Cochrane’s
central team at risk.”
In November 2012, a new chief executive was appointed: Mark
Wilson, a former journalist who had worked at the International
Federation of the Red Cross but had no clinical or science
background. His first task was to turn the recommendations into
strategy.14 “We are a vast organisation, still being managed in
an ad hoc hand-to-mouth sort of way. To be ready for the next
20 years, we need to be transformed,” he said at the time.15

The strategy was deeply unpopular in some quarters.
“There was challenge at that time from some of the people who
are shouting now,” Wilson says. Shortly after he arrived, he
recalls, a video was sent around comparing the then Cochrane
leadership to “Hitler and his high command.”
Wilson describes his plan, which was approved unanimously
by the board, as “laser-like focused” on both review production
and on ensuring Cochrane evidence was used in policy and
practice. One plank of the new strategy was greater unity of
brand and message across the network. In 2015 the Cochrane
Collaboration was renamed16 Cochrane. (Members were told,
in a 93 page edict,17” that “you can talk about us as a
collaboration, using a small ‘c’”).
Founder member Hilda Bastian, who by that time had already
left the organisation over its growing centralisation, felt the
change sent the wrong signal. “Embracing a collaboration-less
public identity is an important signal, for an organization now
explicitly aiming to draw people to a brand with products to
sell, rather than to the best research to answer their questions,”
she wrote in a blogpost.18

A new “spokesperson policy” was also issued, prompted in part
by concerns about Peter Gøtzsche, who as director of the Nordic
Cochrane Centre had published a book in 2014 that described
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RAPID RESPONSE : 

« Is it "radical" and "fringe" to want access to raw data and to clinical study reports when
we know how often negative data are left unpublished and when we know that positive 
outcomes often evaporate when unpublished data are included ? »

03 January 2019
Jeanne Lenzer, journalist, independent and BMJ associate editor
New York







Methods reproducibility – enough detail available to enable a study to be repeated;

Results reproducibility – the findings are replicated by others;

Inferential reproducibility – similar conclusions are drawn about results, which brings 
statistics and interpretation squarely into the mix.

SC I ENT I F I C INTEGR I TY

What does research reproducibility mean?
Steven N. Goodman,* Daniele Fanelli, John P. A. Ioannidis

The language and conceptual framework of “research reproducibility” are nonstandard
and unsettled across the sciences. In this Perspective, we review an array of explicit and
implicit definitions of reproducibility and related terminology, and discuss how to avoid
potential misunderstandings when these terms are used as a surrogate for “truth.”

Concern about the reproducibility of scientif-
ic research has been steadily rising recently
with reports that the results of experiments
in numerous domains of science could not
be replicated (1, 2). Whereas problems in bio-
medical research have garnered most of the
attention, concerns have touched almost ev-
ery field in the biological and social sciences
and beyond (3) (Fig. 1). As the movement to
examine and enhance the reliability of research
expands, it is important to note that some of
its basic terms—reproducibility, replicability,
reliability, robustness, and generalizability—
are not standardized. This diverse nomencla-
ture has led to confusion, both conceptual
and operational, about what kind of confir-
mation is needed to trust a given scientific re-
sult. Here, we dissect this vocabulary, explore
the reasons for the confusion, and offer a frame-
work to improve both communication and
understanding.

DEFINING THE TERMS
Although the importance of multiple studies
corroborating a given result is acknowledged
in virtually all of the sciences (Fig. 1), the
modern use of “reproducible research” was
originally applied not to corroboration, but
to transparency, with application in the com-
putational sciences. Computer scientist Jon
Claerbout coined the term and associated it
with a software platform and set of proce-
dures that permit the reader of a paper to see
the entire processing trail from the raw data
and code to figures and tables (4). This con-
cept has been carried forward into many data-
intensive domains, including epidemiology (5),
computational biology (6), economics (7), and
clinical trials (8). According to a U.S. National
Science Foundation (NSF) subcommittee on
replicability in science (9), “reproducibility re-
fers to the ability of a researcher to duplicate

the results of a prior study using the same
materials as were used by the original inves-
tigator. That is, a second researcher might use
the same raw data to build the same analysis
files and implement the same statistical anal-
ysis in an attempt to yield the same results….
Reproducibility is a minimum necessary
condition for a finding to be believable and
informative.”

Documenting this kind of reproducibility
thus requires, at minimum, the sharing of an-
alytical data sets (original raw or processed
data), relevant metadata, analytical code,
and related software. Reproducibility defined
in this way mainly addresses issues of trust
that data and analyses are as represented.
The definition does not specify to what extent
deviations are acceptable. Such reproducibility
does not add new evidential weight, although
greater subjective weight is often accorded to
evidence that is more highly trusted. New ev-
idence is provided by new experimentation,
defined in the NSF report as “replicability,”
which refers to “the ability of a researcher to
duplicate the results of a prior study if the
same procedures are followed but new data
are collected.”

Although the preceding conceptual dis-
tinctions might seem clear, the definitions
do not provide clear operational criteria for
what constitutes successful replication or re-
production. Furthermore, the terminology is
not universally used, and sometimes the mean-
ings above are reversed. Consider the language
of Francis Collins, director of the U.S. National
Institutes of Health (NIH), in his commentary
on plans to enhance research reproducibility (10):

“… a complex array of other factors
seems to have contributed to the lack
of reproducibility. Factors include poor
training of researchers in experimental
design, increased emphasis on making
provocative statements rather than pre-
senting technical details, and publications
that do not report basic elements of ex-

perimental design. Some irreproducible
reports are probably the result of coin-
cidental findings that happen to reach
statistical significance, coupled with
publication bias. Another pitfall is over-
interpretation of creative ‘hypothesis-
generating’ experiments, which are
designed to uncover new avenues of in-
quiry rather than to provide definitive
proof for any single question. Still, there
remains a troubling frequency of pub-
lished reports that claim a significant re-
sult, but fail to be reproducible.”

This short passage covers a wide range of
issues subsumed under the rubric of reprodu-
cibility: design, reporting, analysis, interpretation,
and corroborating studies (that is, replication,
as previously defined). If one looks at the termi-
nologybeingused across the scientific literature,
one finds similar variation and intermingling of
concepts. For example, the largest-scale attempt
to replicate experiments in psychology was
published with the title “Estimating the repro-
ducibility of psychological science,” (2) clearly
allying the term “reproducibility” with the
conduct of new studies.

One notable absence from this diverse lex-
icon is the word “truth.” The fundamental
concern of Collins and others is, in fact, not
reproducibility per se, but whether scientific
claims based on scientific results are true. Be-
low, we discuss how treating reproducibility
as an end in itself—rather than as an im-
perfect surrogate for scientific truth—is partly
responsible for the current terminological and
operational morass, and suggest how we can
benefit by refocusing on cumulative evidence
and truth.

A NEW LEXICON FOR RESEARCH
REPRODUCIBILITY
We start the process of clarification by pro-
posing a new terminology to distinguish between
the various interpretations of reproducibility.
Rather than offer new technical meanings for
words whose common language interpreta-
tions are nearly identical (such as reproducibility,
replicability, and repeatability), we propose to ally
the word reproducibility—currently the most
widely used single term in this domain—with
descriptors for the underlying construct. This
yields three terms: methods reproducibility,
results reproducibility, and inferential repro-
ducibility. Although we apply these termsmainly
to the biomedical field, they have utility across
many domains of science, each of which has
different conventions and cultures about how
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Methods reproducibility – enough detail available to enable a study to be repeated;

Results reproducibility – the findings are replicated by others;

Inferential reproducibility – similar conclusions are drawn about results, which brings 
statistics and interpretation squarely into the mix.

SC I ENT I F I C INTEGR I TY

What does research reproducibility mean?
Steven N. Goodman,* Daniele Fanelli, John P. A. Ioannidis

The language and conceptual framework of “research reproducibility” are nonstandard
and unsettled across the sciences. In this Perspective, we review an array of explicit and
implicit definitions of reproducibility and related terminology, and discuss how to avoid
potential misunderstandings when these terms are used as a surrogate for “truth.”

Concern about the reproducibility of scientif-
ic research has been steadily rising recently
with reports that the results of experiments
in numerous domains of science could not
be replicated (1, 2). Whereas problems in bio-
medical research have garnered most of the
attention, concerns have touched almost ev-
ery field in the biological and social sciences
and beyond (3) (Fig. 1). As the movement to
examine and enhance the reliability of research
expands, it is important to note that some of
its basic terms—reproducibility, replicability,
reliability, robustness, and generalizability—
are not standardized. This diverse nomencla-
ture has led to confusion, both conceptual
and operational, about what kind of confir-
mation is needed to trust a given scientific re-
sult. Here, we dissect this vocabulary, explore
the reasons for the confusion, and offer a frame-
work to improve both communication and
understanding.

DEFINING THE TERMS
Although the importance of multiple studies
corroborating a given result is acknowledged
in virtually all of the sciences (Fig. 1), the
modern use of “reproducible research” was
originally applied not to corroboration, but
to transparency, with application in the com-
putational sciences. Computer scientist Jon
Claerbout coined the term and associated it
with a software platform and set of proce-
dures that permit the reader of a paper to see
the entire processing trail from the raw data
and code to figures and tables (4). This con-
cept has been carried forward into many data-
intensive domains, including epidemiology (5),
computational biology (6), economics (7), and
clinical trials (8). According to a U.S. National
Science Foundation (NSF) subcommittee on
replicability in science (9), “reproducibility re-
fers to the ability of a researcher to duplicate

the results of a prior study using the same
materials as were used by the original inves-
tigator. That is, a second researcher might use
the same raw data to build the same analysis
files and implement the same statistical anal-
ysis in an attempt to yield the same results….
Reproducibility is a minimum necessary
condition for a finding to be believable and
informative.”

Documenting this kind of reproducibility
thus requires, at minimum, the sharing of an-
alytical data sets (original raw or processed
data), relevant metadata, analytical code,
and related software. Reproducibility defined
in this way mainly addresses issues of trust
that data and analyses are as represented.
The definition does not specify to what extent
deviations are acceptable. Such reproducibility
does not add new evidential weight, although
greater subjective weight is often accorded to
evidence that is more highly trusted. New ev-
idence is provided by new experimentation,
defined in the NSF report as “replicability,”
which refers to “the ability of a researcher to
duplicate the results of a prior study if the
same procedures are followed but new data
are collected.”

Although the preceding conceptual dis-
tinctions might seem clear, the definitions
do not provide clear operational criteria for
what constitutes successful replication or re-
production. Furthermore, the terminology is
not universally used, and sometimes the mean-
ings above are reversed. Consider the language
of Francis Collins, director of the U.S. National
Institutes of Health (NIH), in his commentary
on plans to enhance research reproducibility (10):

“… a complex array of other factors
seems to have contributed to the lack
of reproducibility. Factors include poor
training of researchers in experimental
design, increased emphasis on making
provocative statements rather than pre-
senting technical details, and publications
that do not report basic elements of ex-

perimental design. Some irreproducible
reports are probably the result of coin-
cidental findings that happen to reach
statistical significance, coupled with
publication bias. Another pitfall is over-
interpretation of creative ‘hypothesis-
generating’ experiments, which are
designed to uncover new avenues of in-
quiry rather than to provide definitive
proof for any single question. Still, there
remains a troubling frequency of pub-
lished reports that claim a significant re-
sult, but fail to be reproducible.”

This short passage covers a wide range of
issues subsumed under the rubric of reprodu-
cibility: design, reporting, analysis, interpretation,
and corroborating studies (that is, replication,
as previously defined). If one looks at the termi-
nologybeingused across the scientific literature,
one finds similar variation and intermingling of
concepts. For example, the largest-scale attempt
to replicate experiments in psychology was
published with the title “Estimating the repro-
ducibility of psychological science,” (2) clearly
allying the term “reproducibility” with the
conduct of new studies.

One notable absence from this diverse lex-
icon is the word “truth.” The fundamental
concern of Collins and others is, in fact, not
reproducibility per se, but whether scientific
claims based on scientific results are true. Be-
low, we discuss how treating reproducibility
as an end in itself—rather than as an im-
perfect surrogate for scientific truth—is partly
responsible for the current terminological and
operational morass, and suggest how we can
benefit by refocusing on cumulative evidence
and truth.

A NEW LEXICON FOR RESEARCH
REPRODUCIBILITY
We start the process of clarification by pro-
posing a new terminology to distinguish between
the various interpretations of reproducibility.
Rather than offer new technical meanings for
words whose common language interpreta-
tions are nearly identical (such as reproducibility,
replicability, and repeatability), we propose to ally
the word reproducibility—currently the most
widely used single term in this domain—with
descriptors for the underlying construct. This
yields three terms: methods reproducibility,
results reproducibility, and inferential repro-
ducibility. Although we apply these termsmainly
to the biomedical field, they have utility across
many domains of science, each of which has
different conventions and cultures about how
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The treatment of depression in adolescents is an area of
burgeoning interest. Unfortunately, few well-controlled,
large-scale, randomized clinical trials have been conducted
in this population. Data from the 1,769 adolescents and
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ABSTRACT
Objective: To compare paroxetine with placebo and imipramine with placebo for the treatment of adolescent depression.
Method: After a 7- to 14-day screening period, 275 adolescents with major depression began 8 weeks of double-blind parox-
etine (20–40 mg), imipramine (gradual upward titration to 200–300 mg), or placebo. The two primary outcome measures
were endpoint response (Hamilton Rating Scale for Depression [HAM-D] score ≤8 or ≥50% reduction in baseline HAM-D)
and change from baseline HAM-D score. Other depression-related variables were (1) HAM-D depressed mood item; (2)
depression item of the Schedule for Affective Disorders and Schizophrenia for Adolescents-Lifetime version (K-SADS-L); (3)
Clinical Global Impression (CGI) improvement scores of 1 or 2; (4) nine-item depression subscale of K-SADS-L; and (5)
mean CGI improvement scores. Results: Paroxetine demonstrated significantly greater improvement compared with
placebo in HAM-D total score ≤8, HAM-D depressed mood item, K-SADS-L depressed mood item, and CGI score of 1 or 2.
The response to imipramine was not significantly different from placebo for any measure. Neither paroxetine nor imipramine
differed significantly from placebo on parent- or self-rating measures. Withdrawal rates for adverse effects were 9.7% and
6.9% for paroxetine and placebo, respectively. Of 31.5% of subjects stopping imipramine therapy because of adverse effects,
nearly one third did so because of adverse cardiovascular effects. Conclusions: Paroxetine is generally well tolerated and
effective for major depression in adolescents. J. Am. Acad. Child Adolesc. Psychiatry, 2001, 40(7):762–772. Key Words:
paroxetine, imipramine, major depression, adolescent.

762 J .  AM.  ACAD. CHILD ADOLESC. PSYCHIATRY,  40 :7 ,  JULY 2001

Children’s Hospital of Philadelphia (Dr. Weller); North America Medical Affairs,
GlaxoSmithKline, Collegeville, PA (Ms. Oakes, Mr. McCafferty).

This study was supported by a grant from GlaxoSmithKline, Collegeville, PA.
The authors acknowledge the contributions of the following individuals: Jill M.
Abbott, Ellen Basian, Ph.D., Carolyn Boulos, M.D., Elyse Dubo, M.D., Mary A.
Fristad, Ph.D., Joan Hebeler, M.D., Kevin Kelly, Ph.D., Sharon Reiter, M.D.,
and Ronald A. Weller, M.D. Editorial assistance was provided by Sally K. Laden,
M.S.

Reprint requests to Dr. Keller, Department of Psychiatry and Human Behav-
ior, Brown University School of Medicine, 345 Blackstone Blvd., Providence, RI
02906.

0890-8567/01/4007–0762!2001 by the American Academy of Child
and Adolescent Psychiatry.

The treatment of depression in adolescents is an area of
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ABSTRACT
Objective: To compare paroxetine with placebo and imipramine with placebo for the treatment of adolescent depression.
Method: After a 7- to 14-day screening period, 275 adolescents with major depression began 8 weeks of double-blind parox-
etine (20–40 mg), imipramine (gradual upward titration to 200–300 mg), or placebo. The two primary outcome measures
were endpoint response (Hamilton Rating Scale for Depression [HAM-D] score ≤8 or ≥50% reduction in baseline HAM-D)
and change from baseline HAM-D score. Other depression-related variables were (1) HAM-D depressed mood item; (2)
depression item of the Schedule for Affective Disorders and Schizophrenia for Adolescents-Lifetime version (K-SADS-L); (3)
Clinical Global Impression (CGI) improvement scores of 1 or 2; (4) nine-item depression subscale of K-SADS-L; and (5)
mean CGI improvement scores. Results: Paroxetine demonstrated significantly greater improvement compared with
placebo in HAM-D total score ≤8, HAM-D depressed mood item, K-SADS-L depressed mood item, and CGI score of 1 or 2.
The response to imipramine was not significantly different from placebo for any measure. Neither paroxetine nor imipramine
differed significantly from placebo on parent- or self-rating measures. Withdrawal rates for adverse effects were 9.7% and
6.9% for paroxetine and placebo, respectively. Of 31.5% of subjects stopping imipramine therapy because of adverse effects,
nearly one third did so because of adverse cardiovascular effects. Conclusions: Paroxetine is generally well tolerated and
effective for major depression in adolescents. J. Am. Acad. Child Adolesc. Psychiatry, 2001, 40(7):762–772. Key Words:
paroxetine, imipramine, major depression, adolescent.
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ABSTRACT
OBJECTIVES
To reanalyse SmithKline Beecham’s Study 329 
(published by Keller and colleagues in 2001), the 
primary objective of which was to compare the efficacy 
and safety of paroxetine and imipramine with placebo 
in the treatment of adolescents with unipolar major 
depression. The reanalysis under the restoring invisible 
and abandoned trials (RIAT) initiative was done to see 
whether access to and reanalysis of a full dataset from 
a randomised controlled trial would have clinically 
relevant implications for evidence based medicine.
DESIGN
Double blind randomised placebo controlled trial.
SETTING
12 North American academic psychiatry centres, from 
20 April 1994 to 15 February 1998.
PARTICIPANTS
275 adolescents with major depression of at least 
eight weeks in duration. Exclusion criteria included a 
range of comorbid psychiatric and medical disorders 
and suicidality.
INTERVENTIONS
Participants were randomised to eight weeks double 
blind treatment with paroxetine (20-40 mg), 
imipramine (200-300 mg), or placebo.
MAIN OUTCOME MEASURES
The prespecified primary efficacy variables were 
change from baseline to the end of the eight week 
acute treatment phase in total Hamilton depression 
scale (HAM-D) score and the proportion of responders 

(HAM-D score ≤8 or ≥50% reduction in baseline HAM-D) 
at acute endpoint. Prespecified secondary outcomes 
were changes from baseline to endpoint in depression 
items in K-SADS-L, clinical global impression, 
autonomous functioning checklist, self-perception 
profile, and sickness impact scale; predictors of 
response; and number of patients who relapse during 
the maintenance phase. Adverse experiences were to 
be compared primarily by using descriptive statistics. 
No coding dictionary was prespecified.
RESULTS
The efficacy of paroxetine and imipramine was not 
statistically or clinically significantly different from 
placebo for any prespecified primary or secondary 
efficacy outcome. HAM-D scores decreased by 10.7 
(least squares mean) (95% confidence interval 9.1 to 
12.3), 9.0 (7.4 to 10.5), and 9.1 (7.5 to 10.7) points, 
respectively, for the paroxetine, imipramine and 
placebo groups (P=0.20). There were clinically 
significant increases in harms, including suicidal 
ideation and behaviour and other serious adverse 
events in the paroxetine group and cardiovascular 
problems in the imipramine group.
CONCLUSIONS
Neither paroxetine nor high dose imipramine showed 
efficacy for major depression in adolescents, and there 
was an increase in harms with both drugs. Access to 
primary data from trials has important implications for 
both clinical practice and research, including that 
published conclusions about efficacy and safety 
should not be read as authoritative. The reanalysis of 
Study 329 illustrates the necessity of making primary 
trial data and protocols available to increase the rigour 
of the evidence base.

Introduction
In 2013, in the face of the selective reporting of outcomes 
of randomised controlled trials, an international group of 
researchers called on funders and investigators of aban-
doned (unpublished) or misreported trials to publish 
undisclosed outcomes or  correct misleading publica-
tions.1 This initiative was called “restoring invisible and 
abandoned trials” (RIAT). The researchers identified 
many trials requiring restoration and emailed the funders, 
asking them to signal their intention to publish the unpub-
lished trials or publish corrected versions of misreported 
trials. If funders and investigators failed to undertake to 
correct a trial that had been identified as unpublished or 
misreported, independent groups were encouraged to 
publish an accurate  representation of the clinical trial 
based on the relevant regulatory information.

The current article represents a RIAT publication 
of  Study 329. The original study was funded by 

WHAT IS ALREADY KNOWN ON THIS TOPIC
There is a lack of access to data from most clinical randomised controlled trials, 
making it difficult to detect biased reporting
In the absence of access to primary data, misleading conclusions in publications of 
those trials can seem definitive
SmithKline Beecham’s Study 329, an influential trial that reported that paroxetine 
was safe and effective for adolescents, is one such study

WHAT THIS STUDY ADDS
On the basis of access to the original data from Study 329, we report a reanalysis 
that concludes that paroxetine was ineffective and unsafe in this study
Access to primary data makes clear the many ways in which data can be analysed 
and represented, showing the importance of access to data and the value of 
reanalysis of trials
There are important implications for clinical practice, research, regulation of trials, 
licensing of drugs, and the sociology and philosophy of science
Our reanalysis required development of methods that could be adapted for future 
reanalyses of randomised controlled trials
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not. SKB do not seem to have done this, leading to 
some differences in numbers.

Figure 4 shows when suicidal and self injurious 
events occurred.

Table 6 shows the numbers of suicidal and self-in-
jurious behaviours that we identified in our RIAT 

analysis and compared with what was reported by 
Keller and colleagues and documented in the CSR 
(table 6).

The full details for patients included in this table can 
be found in appendix 3, along with working notes and 
directions to where in the CSR the key details can be 
found. It is possible to take different approaches to 
moving taper phase events into the continuation phase 
and reviewing the coding for all cases, especially cases 
039, 089, and 106, that were designated suicidal and 
self injurious behaviours in the RIAT recoding. This 
would result in different figures.

There were no noteworthy changes in physiological 
data, which are detailed in appendix F (patient data 
listings of laboratory tests) in the CSR.

Severity ratings
In the CSR, serious adverse events (defined as an event 
that “resulted in hospitalization, was associated with 
suicidal gestures, or was described by the treating phy-
sician as serious”) were reported in 11 patients in the 
paroxetine group, five in the imipramine group, and 
two in the placebo group. Designating an adverse event 
as serious hinged on the judgment of the clinical inves-
tigator. We were therefore unable to make comparable 
judgments of seriousness, but there are two other meth-
ods to approach the issue of severity of adverse events. 
One is to look at those rated as severe rather than mod-
erate or mild at the time of the event (table 7). A high 
number and proportion of severe psychiatric events 
occurred in the paroxetine group. In contrast, few of the 

Table 5 | Adverse events in SKB clinical study report (CSR) (ADECS coded), Keller and colleagues (ADECS coded), and RIAT 
reanalysis (MedDRA coded) in Study 329

Adverse event (system organ class)
Paroxetine (n=93) Imipramine (n=95) Placebo (n=87)
CSR* Keller* RIAT† CSR* Keller* RIAT† CSR* Keller* RIAT†

Cardiovascular 7 5 44 60 42 130 12 6 32
Gastrointestinal/digestive 80 84 112 108 106 147 59 61 79
Psychiatric — — 103 — — 63 — — 24
Respiratory 39 33 42 32 27 22 43 37 39
Neurological/nervous system 106 115 101 117 135 114 42 65 77
Other 121 28 79 51 30 76 30 38 79
Body as whole 106 — — 125 — — 121 — —
Total 338 265 481 493 340 552 277 207 330
*Coded with ADECS (adverse drug events coding system). While in CSR (table 14.2.1—it is not clear whether this includes taper phase), headaches were 
included in “body as whole”; in paper by Keller and colleagues, adverse events “headache” and “dizziness” were grouped with psychiatric adverse 
events under heading “nervous system.” 
†Coded with MedDRA. MedDRA allows dizziness to be coded under “cardiovascular” or “neurological” SOCs and puts headaches under “neurological” 
SOC. See also tables D and E in appendix 2.

Week

RIAT

0 4 8

End of
acute study

12 16 20

Imipramine

Placebo

Paroxetine

SKB

Imipramine

Placebo

Paroxetine

KELLER

Imipramine

Placebo

Paroxetine

On drugs On taper
Definite Possible

Fig 4 | Timing of suicidal and self injurious events in Study 
329, Keller and colleagues, and RIAT analysis

Table 6 | Numbers of patients with suicidal and self injurious behaviours in Study 329 
with different safety methods

Paroxetine (n=93) Imipramine (n=95) Placebo (n=87)
Keller and colleagues* 5 3 1
SKB acute from CSR* 7 3 1
RIAT acute and taper from CSR 11 4 (3 definite, 1 possible) 2 (1 definite, 1 possible)
*Keller and colleagues and CSR mostly reported suicide related events as “emotional lability.”

Table 7 | Adverse events (ADECS coded) deemed serious by 
investigator in Study 329 and reorganised by RIAT analysis 
to MEDRA system organ class (SOC)
Adverse event 
(system organ class)

Paroxetine 
(n=93)

Imipramine 
(n=95)

Placebo 
(n=87)

Cardiovascular 1 3 0
Gastrointestinal 25 20 4
Psychiatric 32 4 6
Respiratory 2 1 4
Neurological 7 14 7
Other 3 8 5
Total 70 50 26
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W hether trial investigators should be required to
make patient data from randomized clinical trials
(RCTs) available for reanalysis is controversial.1-5

Since reanalyses of raw data from oseltamivir trials led to
conclusions different from those in the original trials and
subsequent meta-analyses, some authors have argued that a
standard of data sharing and reanalysis should be more
widely adopted and could have major consequences for
individual and public health, and that paying consumers
(the public) should have access to complete information
about drugs and devices.6

Arguments against accessibility to raw data and reanaly-
ses include potential risk to trial patient confidentiality7;

inappropriate dredging of data sets, resulting in spurious
findings6; release of commercially sensitive information6;
the requirement for a data infrastructure for sharing data
and reanalysis8; and “rogue” reanalysis by nonexperts or by
analysts who have conflicts of interest, as in the case of the
Methane Awareness Resource Group Diesel Coalition that
tried to thwart a study showing association of diesel
exhaust with cancer outcomes via multiple requests for raw
data for reanalysis.9

In this study, we identified published articles that re-
ported reanalyses of patient-level data from RCTs testing the
same hypothesis as the original article. We evaluated the au-
thorship of the reanalyses, how the findings compare with

IMPORTANCE Reanalyses of randomized clinical trial (RCT) data may help the scientific
community assess the validity of reported trial results.

OBJECTIVES To identify published reanalyses of RCT data, to characterize methodological and
other differences between the original trial and reanalysis, to evaluate the independence of
authors performing the reanalyses, and to assess whether the reanalysis changed
interpretations from the original article about the types or numbers of patients who should
be treated.

DESIGN We completed an electronic search of MEDLINE from inception to March 9, 2014, to
identify all published studies that completed a reanalysis of individual patient data from
previously published RCTs addressing the same hypothesis as the original RCT. Four data
extractors independently screened articles and extracted data.

MAIN OUTCOMES AND MEASURES Changes in direction and magnitude of treatment effect,
statistical significance, and interpretation about the types or numbers of patients who should
be treated.

RESULTS We identified 37 eligible reanalyses in 36 published articles, 5 of which were
performed by entirely independent authors (2 based on publicly available data and 2 on data
that were provided on request; data availability was unclear for 1). Reanalyses differed most
commonly in statistical or analytical approaches (n = 18) and in definitions or measurements
of the outcome of interest (n = 12). Four reanalyses changed the direction and 2 changed the
magnitude of treatment effect, whereas 4 led to changes in statistical significance of findings.
Thirteen reanalyses (35%) led to interpretations different from that of the original article, 3
(8%) showing that different patients should be treated; 1 (3%), that fewer patients should be
treated; and 9 (24%), that more patients should be treated.

CONCLUSIONS AND RELEVANCE A small number of reanalyses of RCTs have been published to
date. Only a few were conducted by entirely independent authors. Thirty-five percent of
published reanalyses led to changes in findings that implied conclusions different from those
of the original article about the types and number of patients who should be treated.
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The International Committee of Medical Journal Editors (ICMJE) believes that there is an ethical obligation to 
responsibly share data generated by interventional clinical trials because participants have put themselves at 
risk. 

In a growing consensus, many funders around the world—foundations, government agencies, and industry—now
mandate data sharing. Here we outline ICMJE's proposed requirements to help meet this obligation. We
encourage feedback on the proposed requirements. Anyone can provide feedback at www.icmje.org by 18 April 
2016.

Sharing Clinical Trial Data: A Proposal From the International
Committee of Medical Journal Editors

The International Committee of Medical Journal
Editors (ICMJE) believes that there is an ethical ob-

ligation to responsibly share data generated by inter-
ventional clinical trials because participants have put
themselves at risk. In a growing consensus, many
funders around the world—foundations, government
agencies, and industry—now mandate data sharing.
Here we outline ICMJE's proposed requirements to
help meet this obligation. We encourage feedback on
the proposed requirements. Anyone can provide feed-
back at www.icmje.org by 18 April 2016.

The ICMJE defines a clinical trial as any research
project that prospectively assigns people or a group of
people to an intervention, with or without concurrent
comparison or control groups, to study the cause-and-
effect relationship between a health-related interven-
tion and a health outcome. Further details may be
found in the Recommendations for the Conduct, Re-
porting, Editing and Publication of Scholarly Work in
Medical Journals at www.icmje.org.

As a condition of consideration for publication of a
clinical trial report in our member journals, the ICMJE
proposes to require authors to share with others the
deidentified individual-patient data (IPD) underlying
the results presented in the article (including tables, fig-
ures, and appendices or supplementary material) no
later than 6 months after publication. The data under-
lying the results are defined as the IPD required to re-
produce the article's findings, including necessary
metadata. This requirement will go into effect for
clinical trials that begin to enroll participants beginning
1 year after the ICMJE adopts its data-sharing
requirements.*

Enabling responsible data sharing is a major en-
deavor that will affect the fabric of how clinical trials are
planned and conducted and how their data are used.
By changing the requirements of the manuscripts we
will consider for publication in our journals, editors can
help foster this endeavor. As editors, our direct influ-
ence is logically, and practically, limited to those data
underpinning the results and analyses we publish in
our journals.

The ICMJE also proposes to require that authors
include a plan for data sharing as a component of clin-
ical trial registration. This plan must include where the
researchers will house the data and, if not in a public
repository, the mechanism by which they will provide
others access to the data, as well as other data-sharing
plan elements outlined in the 2015 Institute of Medi-
cine Report (e.g., whether data will be freely available
to anyone upon request or only after application to and
approval by a learned intermediary, whether a data use
agreement will be required) (1). ClinicalTrials.gov has

added an element to its registration platform to collect
data-sharing plans. We encourage other trial registries
to similarly incorporate mechanisms for the registration
of data-sharing plans. Trialists who want to publish in
ICMJE member journals (or nonmember journals that
choose to follow these recommendations) should
choose a registry that includes a data-sharing plan ele-
ment as a specified registry item or allows for its entry
as a free-text statement in a miscellaneous registry
field. As a condition of consideration for publication in
our member journals, authors will be required to in-
clude a description of the data-sharing plan in the sub-
mitted manuscript. Authors may choose to share the
deidentified IPD underlying the results presented in the
article under less restrictive, but not more restrictive,
conditions than were indicated in the registered data-
sharing plan.

ICMJE already requires the prospective registra-
tion of all clinical trials prior to enrollment of the first
participant. This requirement aims, in part, to prevent
selective publication and selective reporting of re-
search outcomes, and to prevent unnecessary duplica-
tion of research effort. Including a commitment to a
data-sharing plan is a logical addition to trial registra-
tion that will further each of these goals. Prospective
trial registration currently includes documenting the
planned primary and major secondary end points to
be assessed, which enables identification of incom-
plete reporting as well as post hoc analyses. Declaring
the plan for sharing data prior to their collection will
further enhance transparency in the conduct and re-
porting of clinical trials by exposing when data avail-
ability following trial completion differs from prior
commitments.

Sharing clinical trial data, including deidentified
IPD, requires planning to ensure appropriate ethics
committee or institutional review board approval and
the informed consent of study participants. Accord-
ingly, we will defer these requirements for 1 year to
allow investigators, trial sponsors, and regulatory bod-
ies time to plan for their implementation.

Just as the confidentiality of trial participants must
be protected (through the deidentification of IPD), and
the needs of those reasonably requesting data met
(through the provision of useable data), the reasonable
rights of investigators and trial sponsors must also be
protected. ICMJE proposes the following to safeguard
these rights. First, ICMJE editors will not consider the
deposition of data in a registry to constitute prior pub-
lication. Second, authors of secondary analyses using
these shared data must attest that their use was in ac-
cordance with the terms (if any) agreed to upon their
receipt. Third, they must reference the source of the

This�article�was�published�at�www.annals.org�on�26�January�2016.
* The ICMJE plans to adopt data-sharing requirements after considering feedback received to the proposals made here.
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Data Sharing Statements for Clinical Trials: A Requirement of the
International Committee of Medical Journal Editors

The International Committee of Medical Journal Edi-
tors (ICMJE) believes there is an ethical obligation

to responsibly share data generated by interventional
clinical trials because trial participants have put them-
selves at risk. In January 2016 we published a proposal
aimed at helping to create an environment in which the
sharing of deidentified individual participant data be-
comes the norm. In response to our request for feed-
back we received many comments from individuals
and groups (1). Some applauded the proposals while
others expressed disappointment they did not more
quickly create a commitment to data sharing. Many
raised valid concerns regarding the feasibility of the
proposed requirements, the necessary resources, the
real or perceived risks to trial participants, and
the need to protect the interests of patients and
researchers.

It is encouraging that data sharing is already occur-
ring in some settings. Over the past year, however, we
have learned that the challenges are substantial and
the requisite mechanisms are not in place to mandate
universal data sharing at this time. Although many is-
sues must be addressed for data sharing to become
the norm, we remain committed to this goal.

Therefore, ICMJE will require the following as con-
ditions of consideration for publication of a clinical trial
report in our member journals:

1. As of 1 July 2018 manuscripts submitted to
ICMJE journals that report the results of clinical trials
must contain a data sharing statement as described
below.

2. Clinical trials that begin enrolling participants on
or after 1 January 2019 must include a data sharing
plan in the trial's registration. The ICMJE's policy re-
garding trial registration is explained at www.icmje
.org/recommendations/browse/publishing-and-editorial
-issues/clinical-trial-registration.html. If the data sharing
plan changes after registration this should be reflected
in the statement submitted and published with the
manuscript, and updated in the registry record.

Data sharing statements must indicate the follow-
ing: whether individual deidentified participant data
(including data dictionaries) will be shared; what data
in particular will be shared; whether additional, related
documents will be available (e.g., study protocol, statis-
tical analysis plan, etc.); when the data will become
available and for how long; by what access criteria data
will be shared (including with whom, for what types of
analyses, and by what mechanism). Illustrative exam-

ples of data sharing statements that would meet these
requirements are in the Table.

These initial requirements do not yet mandate data
sharing, but investigators should be aware that editors
may take into consideration data sharing statements
when making editorial decisions. These minimum re-
quirements are intended to move the research enter-
prise closer to fulfilling our ethical obligation to partic-
ipants. Some ICMJE member journals already maintain,
or may choose to adopt, more stringent requirements
for data sharing.

Sharing clinical trial data is one step in the process
articulated by the World Health Organization (WHO)
and other professional organizations as best practice
for clinical trials: universal prospective registration;
public disclosure of results from all clinical trials (includ-
ing through journal publication); and data sharing. Al-
though universal compliance with the requirement to
prospectively register clinical trials has not yet been
achieved and requires continued emphasis, we must
work toward fulfilling the other steps of best practice as
well—including data sharing.

As we move forward into this new norm where data
are shared, greater understanding and collaboration
among funders, ethics committees, journals, trialists,
data analysts, participants, and others will be required.
We are currently working with members of the research
community to facilitate practical solutions to enable
data sharing. The United States Office for Human Re-
search Protections has indicated that provided the ap-
propriate conditions are met by those receiving them,
the sharing of deidentified individual participant data
from clinical trials does not require separate consent
from trial participants (2). Specific elements to enable
data sharing statements that meet these requirements
have been adopted at ClinicalTrials.gov (https://prsinfo
.clinicaltrials.gov/definitions.html#shareData). The WHO
also supports the addition of such elements at the pri-
mary registries of the International Clinical Trials Regis-
try Platform. Unresolved issues remain, including ap-
propriate scholarly credit to those who share data, and
the resources needed for data access, the transparent
processing of data requests, and data archiving. We
welcome creative solutions to these problems at www
.icmje.org.

We envision a global research community in which
sharing deidentified data becomes the norm. Working
toward this vision will help maximize the knowledge
gained from the efforts and sacrifices of clinical trial
participants.

This article was published at Annals.org on 6 June 2017.
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Moderate-to-Vigorous Physical Activity and All-Cause Mortality: Do
Bouts Matter?
Pedro F. Saint-Maurice, PhD; Richard P. Troiano, PhD; Charles E. Matthews, PhD; William E. Kraus, MD

Background-—The 2008 Physical Activity Guidelines for Americans recommends that adults accumulate moderate-to-vigorous
physical activity (MVPA) in bouts of ≥10 minutes for substantial health benefits. To what extent the same amount of MVPA
accumulated in bouts versus sporadically reduces mortality risk remains unclear.

Methods and Results-—We analyzed data from the National Health and Nutrition Examination Survey 2003–2006 and death
records available through 2011 (follow-up period of !6.6 years; 700 deaths) to examine the associations between objectively
measured physical activity accumulated with and without a bout criteria and all-cause mortality in a representative sample of US
adults 40 years and older (n=4840). Physical activity data were processed to generate minutes per day of total and bouted MVPA.
Bouted MVPA was defined as MVPA accumulated in bouts of a minimum duration of either 5 or 10 minutes allowing for 1- to 2-
minute interruptions. Hazard ratios for all-cause mortality associated with total and bouted MVPA were similar and ranged from
0.24 for the third quartile of total to 0.44 for the second quartile of 10-minute bouts. The examination of jointly classified quartiles
of total MVPA and tertiles of proportion of bouted activity revealed that greater amounts of bouted MVPA did not result in
additional risk reductions for mortality.

Conclusions-—These results provide evidence that mortality risk reductions associated with MVPA are independent of how activity
is accumulated and can impact the development of physical activity guidelines and inform clinical practice. ( J Am Heart Assoc.
2018;7:e007678. DOI: 10.1161/JAHA.117.007678.)

Key Words: accelerometer • activity bouts • adults • epidemiology • exercise • National Health and Nutrition Examination
Survey

T he 2008 Physical Activity Guidelines for Americans
recommends that adults accumulate at least 150 min/

wk of moderate or 75 min/wk of vigorous-intensity physical
activity for substantial health benefits.1 The guidelines also
direct that activity be performed in bouts of at least 10
minutes. The 10-minute bout criterion originated in 1995 and
was intended to provide flexibility in achieving the recom-
mended dose.2 This messaging shift emphasized the impor-
tance of accumulating a total volume of moderate-to-vigorous

physical activity (MVPA) and has remained a central feature of
guidelines as they evolved. Surprisingly, evidence supporting
a minimum bout of 10 minutes is limited.3 Recent studies
comparing MVPA accumulated in bouts to total minutes
regardless of bouts suggest that bouts provide no additional
benefit regarding metabolic syndrome, waist circumference,
and body mass index.4–8 However, these studies are limited
to cross-sectional designs that evaluated risk factors, making
it difficult to understand the temporal sequence for the
observed associations or the influence of MVPA bouts on end
points, such as all-cause mortality. Thus, whether only bouts
or total accumulated MVPA is more beneficial to mortality
remains uncertain.

Methods

Study Population
The data, analytic methods, and study materials will not be
made available to other researchers for purposes of
reproducing the results or replicating the procedure. Study
data are from NHANES (National Health and Nutrition
Examination Survey) 2003–2006 cycles. NHANES samples
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Duke University, Durham, NC (W.E.K.).
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Moderate-to-Vigorous Physical Activity and All-Cause Mortality: Do
Bouts Matter?
Pedro F. Saint-Maurice, PhD; Richard P. Troiano, PhD; Charles E. Matthews, PhD; William E. Kraus, MD

Background-—The 2008 Physical Activity Guidelines for Americans recommends that adults accumulate moderate-to-vigorous
physical activity (MVPA) in bouts of ≥10 minutes for substantial health benefits. To what extent the same amount of MVPA
accumulated in bouts versus sporadically reduces mortality risk remains unclear.

Methods and Results-—We analyzed data from the National Health and Nutrition Examination Survey 2003–2006 and death
records available through 2011 (follow-up period of !6.6 years; 700 deaths) to examine the associations between objectively
measured physical activity accumulated with and without a bout criteria and all-cause mortality in a representative sample of US
adults 40 years and older (n=4840). Physical activity data were processed to generate minutes per day of total and bouted MVPA.
Bouted MVPA was defined as MVPA accumulated in bouts of a minimum duration of either 5 or 10 minutes allowing for 1- to 2-
minute interruptions. Hazard ratios for all-cause mortality associated with total and bouted MVPA were similar and ranged from
0.24 for the third quartile of total to 0.44 for the second quartile of 10-minute bouts. The examination of jointly classified quartiles
of total MVPA and tertiles of proportion of bouted activity revealed that greater amounts of bouted MVPA did not result in
additional risk reductions for mortality.

Conclusions-—These results provide evidence that mortality risk reductions associated with MVPA are independent of how activity
is accumulated and can impact the development of physical activity guidelines and inform clinical practice. ( J Am Heart Assoc.
2018;7:e007678. DOI: 10.1161/JAHA.117.007678.)

Key Words: accelerometer • activity bouts • adults • epidemiology • exercise • National Health and Nutrition Examination
Survey

T he 2008 Physical Activity Guidelines for Americans
recommends that adults accumulate at least 150 min/

wk of moderate or 75 min/wk of vigorous-intensity physical
activity for substantial health benefits.1 The guidelines also
direct that activity be performed in bouts of at least 10
minutes. The 10-minute bout criterion originated in 1995 and
was intended to provide flexibility in achieving the recom-
mended dose.2 This messaging shift emphasized the impor-
tance of accumulating a total volume of moderate-to-vigorous

physical activity (MVPA) and has remained a central feature of
guidelines as they evolved. Surprisingly, evidence supporting
a minimum bout of 10 minutes is limited.3 Recent studies
comparing MVPA accumulated in bouts to total minutes
regardless of bouts suggest that bouts provide no additional
benefit regarding metabolic syndrome, waist circumference,
and body mass index.4–8 However, these studies are limited
to cross-sectional designs that evaluated risk factors, making
it difficult to understand the temporal sequence for the
observed associations or the influence of MVPA bouts on end
points, such as all-cause mortality. Thus, whether only bouts
or total accumulated MVPA is more beneficial to mortality
remains uncertain.

Methods

Study Population
The data, analytic methods, and study materials will not be
made available to other researchers for purposes of
reproducing the results or replicating the procedure. Study
data are from NHANES (National Health and Nutrition
Examination Survey) 2003–2006 cycles. NHANES samples
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Data sharing and re-analysis for randomised controlled trials in 
leading biomedical journals with a full data-sharing policy: a survey 
of studies published in The BMJ and PLOS Medicine

Florian Naudet, Charlotte Sakarovitch, Perrine Janiaud, Ioana Cristea, Daniele Fanelli, 
David Moher, John P.A. Ioannidis



We surveyed RCTs published in these 2 journals and to explore data availability and to perform re-
analyses of the primary outcomes.  

osf.io/u6hcv



Data availability: 17/37 (46%)

Analyses fully reproduced: 14/17 (82%)

Of the 3 remaining RCTs, errors were identified in two but 

reached similar conclusions and one paper did not provide

enough information in the Methods section to reproduce the 

analyses.

Records identified through database searching (n=159):
  BMJ (n=120)
  PLOS Medicine (n=39)

Records excluded based on title and abstract (n=25):
  BMJ (non-randomised controlled trials) (n=20)
  PLOS Medicine (non-randomised controlled trials) (n=5)

Data not available (n=20):
   BMJ (n=13)
   PLOS Medicine (n=7)

Full text meeting inclusion criteria published after the policy
 (n=62):
   BMJ (n=32)
   PLOS Medicine (n=30)

Full text meeting inclusion criteria submitted after the policy
 (n=37):
   BMJ (n=21)
   PLOS Medicine (n=16)

Record excluded because submitted before the policy
 (n=25):
   BMJ (n=11)
   PLOS Medicine (n=14)

Full text considered for eligibility (n=134):
  BMJ (n=100)
  PLOS Medicine (n=34)

Data available (n=17):
  BMJ (n=8)
  PLOS Medicine (n=9)

Analyses fully reproduced (n=14):
  BMJ (n=7)
  PLOS Medicine (n=7)
Analyses not reproduced because of missing information (n=1):
  PLOS Medicine (n=1)
Analyses not fully reproduced but same conclusion (n=2):
  BMJ (n=1)
  PLOS Medicine (n=1)

Records excluded based on full text (n=72):
  BMJ (n=68):
    No policy (n=55)
    Reanalyses (n=2)
    Secondary analyses (n=11)
  PLOS Medicine (n=4):
    Secondary analyses (n=4)



All 

(37 studies)

BMJ 

(21 studies)

PLOS Medicine

(16 studies)

Geographical area of the lead country

Europe 25 (67 %) 17 (80 %) 8 (50 %)
Australia and New Zealand 4 (11 %) 1 (5 %) 3 (19 %)
Northern America 3 (8 %) 1 (5 %) 2 (12.5 %)
Africa 3 (8 %) 1 (5 %) 2 (12.5 %)
East Asia 1 (3 %) 0 (0 %) 1 (6 %)
Middle East 1 (3 %) 1 (5 %) 0 (0 %)
Type of intervention

Drug 20 (54 %) 13 (62 %) 7 (44 %)
Device 8 (22 %) 8 (38 %) 0 (0 %)
Complex intervention 9 (24 %) 0 (0 %) 9 (56 %)
Medical specialty

Infectious disease 12 (33 %) 4 (19 %) 8 (50 %)
Rheumatology 5 (14 %) 5 (24 %) 0 (0 %)
Endocrinology/nutrition 4 (11 %) 1 (5 %) 3 (19 %)
Paediatrics 3 (8 %) 2 (9 %) 1 (6 %)
Mental health / addiction 2 (5 %) 1 (5 %) 1 (6 %)
Obstetrics 2 (5 %) 1 (5 %) 1 (6 %)
Emergency medicine 2 (5 %) 2 (9 %) 0 (0 %)
Geriatrics 2 (5 %) 0 (0 %) 2 (13 %)
Other 5 (14 %) 5 (24 %) 0 (0 %)

Table 1: Characteristics of the included studies. Numbers (and percentages) are presented (rounded percentages 
add up to 100% for each variable). For sample size medians and interquartile ranges are presented. 



All 
(37 studies)

BMJ 
(21 studies)

PLOS Medicine
(16 studies)

Designs
Superiority (Head to head) 18 (49 %) 15 (71 %) 3 (19 %)
Superiority (Factorial) 1 (3 %) 1 (5 %) 0 (0 %)
Superiority (Clusters) 8 (21 %) 1 (5 %) 7 (43 %)
Non-inferiority + Superiority (Head to head) 4 (11 %) 1 (5 %) 3 (19 %)
Non-inferiority (Head to head) 6 (16 %) 3 (14 %) 3 (19 %)
Sample size 432 (213 – 1070) 221 (159 – 494) 1047 (433 – 2248)
Private sponsorship
No 26 (70 %) 15 (71 %) 11 (69 %)
Provided the device 1 (3 %) 1 (5 %) 0 (0 %)
Provided the intervention 1 (3 %) 0 (0 %) 1 (6 %)
Provided the drug 5 (13 %) 1 (5 %) 4 (25 %)
Provided the drug and some financial support 2 (5 %) 2 (9 %) 0 (0 %)
Provided partial financial support 1 (3 %) 1 (5 %) 0 (0 %)
Provided total financial support 1 (3 %) 1 (5 %) 0 (0 %)

Table 1: Characteristics of the included studies. Numbers (and percentages) are presented (rounded percentages 
add up to 100% for each variable). For sample size medians and interquartile ranges are presented. 
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the characteristics of these studies. These RCTs had a 
median sample size of 432 participants (interquartile 
range 213-1070), had no industry funding in 26 cases 
(70%), and were led by teams from Europe in 25 cases 
(67%). Twenty RCTs (54%) evaluated pharmacological 
interventions, 9 (24%) complex interventions (eg, 
psychotherapeutic program), and 8 (22%) devices.

Data availability
We were able to access data for 19 out of 37 studies 
(51%). Among these 19 studies, the median number 
of days for collecting the data was 4 (range 0-191). 
Two of these studies, however, did not provide 
sufficient information within the dataset to enable 
direct reanalysis (eg, had unclear labels). Therefore 
17 studies satisfied our definition of data availability. 
The rate of data availability was 46% (95% confidence 
interval 30% to 62%).

Data were in principle available for two additional 
studies not included in the previous count and both 
authored by the same research team. However, the 
authors asked us to cover the financial costs of preparing 
the data for sharing (£607; $857; €694). Since other 
teams shared the data for free, we considered that it 
would not have been fair to pay some and not others 
for similar work in the context of our project and so we 
classified these two studies as not sharing data. For a 
third study, the authors were in correspondence with 
us and discussing conditions for sharing data, but we 
did not receive that data by the time our data collection 
process was determined to be over (seven months). If 
these three studies were included, the proportion of 
data sharing would be 54% (95% confidence interval 
38% to 70%).

For the remaining 15 studies classified as not sharing 
data, reasons for non-availability were: no answer to 

Table 1 | Characteristics of included studies. Values are numbers (percentages) unless stated otherwise
Characteristics All (37 studies) The BMJ (21 studies) PLOS Medicine (16 studies)
Geographical area of lead country:
 Europe 25 (67) 17 (80) 8 (50)
 Australia and New Zealand 4 (11) 1 (5) 3 (19)
 Northern America 3 (8) 1 (5) 2 (12.5)
 Africa 3 (8) 1 (5) 2 (12.5)
 East Asia 1 (3) 0 (0) 1 (6)
 Middle East 1 (3) 1 (5) 0 (0)
Type of intervention:
 Drug 20 (54) 13 (62) 7 (44)
 Device 8 (22) 8 (38) 0 (0)
 Complex intervention 9 (24) 0 (0) 9 (56)
Medical specialty:
 Infectious disease 12 (33) 4 (19) 8 (50)
 Rheumatology 5 (14) 5 (24) 0 (0)
 Endocrinology/nutrition 4 (11) 1 (5) 3 (19)
 Paediatrics 3 (8) 2 (9) 1 (6)
 Mental health/addiction 2 (5) 1 (5) 1 (6)
 Obstetrics 2 (5) 1 (5) 1 (6)
 Emergency medicine 2 (5) 2 (9) 0 (0)
 Geriatrics 2 (5) 0 (0) 2 (13)
 Other 5 (14) 5 (24) 0 (0)
Designs:
 Superiority (head to head) 18 (49) 15 (71) 3 (19)
 Superiority (factorial) 1 (3) 1 (5) 0 (0)
 Superiority (clusters) 8 (21) 1 (5) 7 (43)
 Non-inferiority+superiority (head to head) 4 (11) 1 (5) 3 (19)
 Non-inferiority (head to head) 6 (16) 3 (14) 3 (19)
Median (interquartile range) sample size 432 (213-1070)* 221 (159-494) 1047 (433-2248)*
Private sponsorship:
 No 26 (70) 15 (71) 11 (69)
 Provided device 1 (3) 1 (5) 0 (0)
 Provided intervention 1 (3) 0 (0) 1 (6)
 Provided drug 5 (13) 1 (5) 4 (25)
 Provided drug and some financial support 2 (5) 2 (9) 0 (0)
 Provided partial financial support 1 (3) 1 (5) 0 (0)
 Provided total financial support 1 (3) 1 (5) 0 (0)
Statement of availability:
 Ask to contact by email 23 (62) 17 (81) 6 (38)
 Explain how to retrieve data (eg, platform) 9 (24) 0 (0) 9 (56)
 State “no additional data available” 2 (5) 2 (9) 0 (0)
 Ask to contact by mail 1 (3) 0 (0) 1 (6)
 Embargo 1 (3) 1 (5) 0 (0)
 No statement 1 (3) 1 (5) 0 (0)
Rounded percentages add up to 100% for each variable.
*Exact sample size was not reported for one cluster trial in PLOS Medicine.

 on 17 Septem
ber 2018 by guest. Protected by copyright.

http://www.bm
j.com

/
BM

J: first published as 10.1136/bm
j.k400 on 13 February 2018. Downloaded from
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the characteristics of these studies. These RCTs had a 
median sample size of 432 participants (interquartile 
range 213-1070), had no industry funding in 26 cases 
(70%), and were led by teams from Europe in 25 cases 
(67%). Twenty RCTs (54%) evaluated pharmacological 
interventions, 9 (24%) complex interventions (eg, 
psychotherapeutic program), and 8 (22%) devices.

Data availability
We were able to access data for 19 out of 37 studies 
(51%). Among these 19 studies, the median number 
of days for collecting the data was 4 (range 0-191). 
Two of these studies, however, did not provide 
sufficient information within the dataset to enable 
direct reanalysis (eg, had unclear labels). Therefore 
17 studies satisfied our definition of data availability. 
The rate of data availability was 46% (95% confidence 
interval 30% to 62%).

Data were in principle available for two additional 
studies not included in the previous count and both 
authored by the same research team. However, the 
authors asked us to cover the financial costs of preparing 
the data for sharing (£607; $857; €694). Since other 
teams shared the data for free, we considered that it 
would not have been fair to pay some and not others 
for similar work in the context of our project and so we 
classified these two studies as not sharing data. For a 
third study, the authors were in correspondence with 
us and discussing conditions for sharing data, but we 
did not receive that data by the time our data collection 
process was determined to be over (seven months). If 
these three studies were included, the proportion of 
data sharing would be 54% (95% confidence interval 
38% to 70%).

For the remaining 15 studies classified as not sharing 
data, reasons for non-availability were: no answer to 

Table 1 | Characteristics of included studies. Values are numbers (percentages) unless stated otherwise
Characteristics All (37 studies) The BMJ (21 studies) PLOS Medicine (16 studies)
Geographical area of lead country:
 Europe 25 (67) 17 (80) 8 (50)
 Australia and New Zealand 4 (11) 1 (5) 3 (19)
 Northern America 3 (8) 1 (5) 2 (12.5)
 Africa 3 (8) 1 (5) 2 (12.5)
 East Asia 1 (3) 0 (0) 1 (6)
 Middle East 1 (3) 1 (5) 0 (0)
Type of intervention:
 Drug 20 (54) 13 (62) 7 (44)
 Device 8 (22) 8 (38) 0 (0)
 Complex intervention 9 (24) 0 (0) 9 (56)
Medical specialty:
 Infectious disease 12 (33) 4 (19) 8 (50)
 Rheumatology 5 (14) 5 (24) 0 (0)
 Endocrinology/nutrition 4 (11) 1 (5) 3 (19)
 Paediatrics 3 (8) 2 (9) 1 (6)
 Mental health/addiction 2 (5) 1 (5) 1 (6)
 Obstetrics 2 (5) 1 (5) 1 (6)
 Emergency medicine 2 (5) 2 (9) 0 (0)
 Geriatrics 2 (5) 0 (0) 2 (13)
 Other 5 (14) 5 (24) 0 (0)
Designs:
 Superiority (head to head) 18 (49) 15 (71) 3 (19)
 Superiority (factorial) 1 (3) 1 (5) 0 (0)
 Superiority (clusters) 8 (21) 1 (5) 7 (43)
 Non-inferiority+superiority (head to head) 4 (11) 1 (5) 3 (19)
 Non-inferiority (head to head) 6 (16) 3 (14) 3 (19)
Median (interquartile range) sample size 432 (213-1070)* 221 (159-494) 1047 (433-2248)*
Private sponsorship:
 No 26 (70) 15 (71) 11 (69)
 Provided device 1 (3) 1 (5) 0 (0)
 Provided intervention 1 (3) 0 (0) 1 (6)
 Provided drug 5 (13) 1 (5) 4 (25)
 Provided drug and some financial support 2 (5) 2 (9) 0 (0)
 Provided partial financial support 1 (3) 1 (5) 0 (0)
 Provided total financial support 1 (3) 1 (5) 0 (0)
Statement of availability:
 Ask to contact by email 23 (62) 17 (81) 6 (38)
 Explain how to retrieve data (eg, platform) 9 (24) 0 (0) 9 (56)
 State “no additional data available” 2 (5) 2 (9) 0 (0)
 Ask to contact by mail 1 (3) 0 (0) 1 (6)
 Embargo 1 (3) 1 (5) 0 (0)
 No statement 1 (3) 1 (5) 0 (0)
Rounded percentages add up to 100% for each variable.
*Exact sample size was not reported for one cluster trial in PLOS Medicine.
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the characteristics of these studies. These RCTs had a 
median sample size of 432 participants (interquartile 
range 213-1070), had no industry funding in 26 cases 
(70%), and were led by teams from Europe in 25 cases 
(67%). Twenty RCTs (54%) evaluated pharmacological 
interventions, 9 (24%) complex interventions (eg, 
psychotherapeutic program), and 8 (22%) devices.

Data availability
We were able to access data for 19 out of 37 studies 
(51%). Among these 19 studies, the median number 
of days for collecting the data was 4 (range 0-191). 
Two of these studies, however, did not provide 
sufficient information within the dataset to enable 
direct reanalysis (eg, had unclear labels). Therefore 
17 studies satisfied our definition of data availability. 
The rate of data availability was 46% (95% confidence 
interval 30% to 62%).

Data were in principle available for two additional 
studies not included in the previous count and both 
authored by the same research team. However, the 
authors asked us to cover the financial costs of preparing 
the data for sharing (£607; $857; €694). Since other 
teams shared the data for free, we considered that it 
would not have been fair to pay some and not others 
for similar work in the context of our project and so we 
classified these two studies as not sharing data. For a 
third study, the authors were in correspondence with 
us and discussing conditions for sharing data, but we 
did not receive that data by the time our data collection 
process was determined to be over (seven months). If 
these three studies were included, the proportion of 
data sharing would be 54% (95% confidence interval 
38% to 70%).

For the remaining 15 studies classified as not sharing 
data, reasons for non-availability were: no answer to 

Table 1 | Characteristics of included studies. Values are numbers (percentages) unless stated otherwise
Characteristics All (37 studies) The BMJ (21 studies) PLOS Medicine (16 studies)
Geographical area of lead country:
 Europe 25 (67) 17 (80) 8 (50)
 Australia and New Zealand 4 (11) 1 (5) 3 (19)
 Northern America 3 (8) 1 (5) 2 (12.5)
 Africa 3 (8) 1 (5) 2 (12.5)
 East Asia 1 (3) 0 (0) 1 (6)
 Middle East 1 (3) 1 (5) 0 (0)
Type of intervention:
 Drug 20 (54) 13 (62) 7 (44)
 Device 8 (22) 8 (38) 0 (0)
 Complex intervention 9 (24) 0 (0) 9 (56)
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 Emergency medicine 2 (5) 2 (9) 0 (0)
 Geriatrics 2 (5) 0 (0) 2 (13)
 Other 5 (14) 5 (24) 0 (0)
Designs:
 Superiority (head to head) 18 (49) 15 (71) 3 (19)
 Superiority (factorial) 1 (3) 1 (5) 0 (0)
 Superiority (clusters) 8 (21) 1 (5) 7 (43)
 Non-inferiority+superiority (head to head) 4 (11) 1 (5) 3 (19)
 Non-inferiority (head to head) 6 (16) 3 (14) 3 (19)
Median (interquartile range) sample size 432 (213-1070)* 221 (159-494) 1047 (433-2248)*
Private sponsorship:
 No 26 (70) 15 (71) 11 (69)
 Provided device 1 (3) 1 (5) 0 (0)
 Provided intervention 1 (3) 0 (0) 1 (6)
 Provided drug 5 (13) 1 (5) 4 (25)
 Provided drug and some financial support 2 (5) 2 (9) 0 (0)
 Provided partial financial support 1 (3) 1 (5) 0 (0)
 Provided total financial support 1 (3) 1 (5) 0 (0)
Statement of availability:
 Ask to contact by email 23 (62) 17 (81) 6 (38)
 Explain how to retrieve data (eg, platform) 9 (24) 0 (0) 9 (56)
 State “no additional data available” 2 (5) 2 (9) 0 (0)
 Ask to contact by mail 1 (3) 0 (0) 1 (6)
 Embargo 1 (3) 1 (5) 0 (0)
 No statement 1 (3) 1 (5) 0 (0)
Rounded percentages add up to 100% for each variable.
*Exact sample size was not reported for one cluster trial in PLOS Medicine.
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the characteristics of these studies. These RCTs had a 
median sample size of 432 participants (interquartile 
range 213-1070), had no industry funding in 26 cases 
(70%), and were led by teams from Europe in 25 cases 
(67%). Twenty RCTs (54%) evaluated pharmacological 
interventions, 9 (24%) complex interventions (eg, 
psychotherapeutic program), and 8 (22%) devices.

Data availability
We were able to access data for 19 out of 37 studies 
(51%). Among these 19 studies, the median number 
of days for collecting the data was 4 (range 0-191). 
Two of these studies, however, did not provide 
sufficient information within the dataset to enable 
direct reanalysis (eg, had unclear labels). Therefore 
17 studies satisfied our definition of data availability. 
The rate of data availability was 46% (95% confidence 
interval 30% to 62%).

Data were in principle available for two additional 
studies not included in the previous count and both 
authored by the same research team. However, the 
authors asked us to cover the financial costs of preparing 
the data for sharing (£607; $857; €694). Since other 
teams shared the data for free, we considered that it 
would not have been fair to pay some and not others 
for similar work in the context of our project and so we 
classified these two studies as not sharing data. For a 
third study, the authors were in correspondence with 
us and discussing conditions for sharing data, but we 
did not receive that data by the time our data collection 
process was determined to be over (seven months). If 
these three studies were included, the proportion of 
data sharing would be 54% (95% confidence interval 
38% to 70%).

For the remaining 15 studies classified as not sharing 
data, reasons for non-availability were: no answer to 
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the characteristics of these studies. These RCTs had a 
median sample size of 432 participants (interquartile 
range 213-1070), had no industry funding in 26 cases 
(70%), and were led by teams from Europe in 25 cases 
(67%). Twenty RCTs (54%) evaluated pharmacological 
interventions, 9 (24%) complex interventions (eg, 
psychotherapeutic program), and 8 (22%) devices.

Data availability
We were able to access data for 19 out of 37 studies 
(51%). Among these 19 studies, the median number 
of days for collecting the data was 4 (range 0-191). 
Two of these studies, however, did not provide 
sufficient information within the dataset to enable 
direct reanalysis (eg, had unclear labels). Therefore 
17 studies satisfied our definition of data availability. 
The rate of data availability was 46% (95% confidence 
interval 30% to 62%).

Data were in principle available for two additional 
studies not included in the previous count and both 
authored by the same research team. However, the 
authors asked us to cover the financial costs of preparing 
the data for sharing (£607; $857; €694). Since other 
teams shared the data for free, we considered that it 
would not have been fair to pay some and not others 
for similar work in the context of our project and so we 
classified these two studies as not sharing data. For a 
third study, the authors were in correspondence with 
us and discussing conditions for sharing data, but we 
did not receive that data by the time our data collection 
process was determined to be over (seven months). If 
these three studies were included, the proportion of 
data sharing would be 54% (95% confidence interval 
38% to 70%).

For the remaining 15 studies classified as not sharing 
data, reasons for non-availability were: no answer to 
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the characteristics of these studies. These RCTs had a 
median sample size of 432 participants (interquartile 
range 213-1070), had no industry funding in 26 cases 
(70%), and were led by teams from Europe in 25 cases 
(67%). Twenty RCTs (54%) evaluated pharmacological 
interventions, 9 (24%) complex interventions (eg, 
psychotherapeutic program), and 8 (22%) devices.

Data availability
We were able to access data for 19 out of 37 studies 
(51%). Among these 19 studies, the median number 
of days for collecting the data was 4 (range 0-191). 
Two of these studies, however, did not provide 
sufficient information within the dataset to enable 
direct reanalysis (eg, had unclear labels). Therefore 
17 studies satisfied our definition of data availability. 
The rate of data availability was 46% (95% confidence 
interval 30% to 62%).

Data were in principle available for two additional 
studies not included in the previous count and both 
authored by the same research team. However, the 
authors asked us to cover the financial costs of preparing 
the data for sharing (£607; $857; €694). Since other 
teams shared the data for free, we considered that it 
would not have been fair to pay some and not others 
for similar work in the context of our project and so we 
classified these two studies as not sharing data. For a 
third study, the authors were in correspondence with 
us and discussing conditions for sharing data, but we 
did not receive that data by the time our data collection 
process was determined to be over (seven months). If 
these three studies were included, the proportion of 
data sharing would be 54% (95% confidence interval 
38% to 70%).

For the remaining 15 studies classified as not sharing 
data, reasons for non-availability were: no answer to 
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the characteristics of these studies. These RCTs had a 
median sample size of 432 participants (interquartile 
range 213-1070), had no industry funding in 26 cases 
(70%), and were led by teams from Europe in 25 cases 
(67%). Twenty RCTs (54%) evaluated pharmacological 
interventions, 9 (24%) complex interventions (eg, 
psychotherapeutic program), and 8 (22%) devices.

Data availability
We were able to access data for 19 out of 37 studies 
(51%). Among these 19 studies, the median number 
of days for collecting the data was 4 (range 0-191). 
Two of these studies, however, did not provide 
sufficient information within the dataset to enable 
direct reanalysis (eg, had unclear labels). Therefore 
17 studies satisfied our definition of data availability. 
The rate of data availability was 46% (95% confidence 
interval 30% to 62%).

Data were in principle available for two additional 
studies not included in the previous count and both 
authored by the same research team. However, the 
authors asked us to cover the financial costs of preparing 
the data for sharing (£607; $857; €694). Since other 
teams shared the data for free, we considered that it 
would not have been fair to pay some and not others 
for similar work in the context of our project and so we 
classified these two studies as not sharing data. For a 
third study, the authors were in correspondence with 
us and discussing conditions for sharing data, but we 
did not receive that data by the time our data collection 
process was determined to be over (seven months). If 
these three studies were included, the proportion of 
data sharing would be 54% (95% confidence interval 
38% to 70%).

For the remaining 15 studies classified as not sharing 
data, reasons for non-availability were: no answer to 
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 Emergency medicine 2 (5) 2 (9) 0 (0)
 Geriatrics 2 (5) 0 (0) 2 (13)
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 Superiority (clusters) 8 (21) 1 (5) 7 (43)
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Private sponsorship:
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 Explain how to retrieve data (eg, platform) 9 (24) 0 (0) 9 (56)
 State “no additional data available” 2 (5) 2 (9) 0 (0)
 Ask to contact by mail 1 (3) 0 (0) 1 (6)
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Rounded percentages add up to 100% for each variable.
*Exact sample size was not reported for one cluster trial in PLOS Medicine.
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the characteristics of these studies. These RCTs had a 
median sample size of 432 participants (interquartile 
range 213-1070), had no industry funding in 26 cases 
(70%), and were led by teams from Europe in 25 cases 
(67%). Twenty RCTs (54%) evaluated pharmacological 
interventions, 9 (24%) complex interventions (eg, 
psychotherapeutic program), and 8 (22%) devices.

Data availability
We were able to access data for 19 out of 37 studies 
(51%). Among these 19 studies, the median number 
of days for collecting the data was 4 (range 0-191). 
Two of these studies, however, did not provide 
sufficient information within the dataset to enable 
direct reanalysis (eg, had unclear labels). Therefore 
17 studies satisfied our definition of data availability. 
The rate of data availability was 46% (95% confidence 
interval 30% to 62%).

Data were in principle available for two additional 
studies not included in the previous count and both 
authored by the same research team. However, the 
authors asked us to cover the financial costs of preparing 
the data for sharing (£607; $857; €694). Since other 
teams shared the data for free, we considered that it 
would not have been fair to pay some and not others 
for similar work in the context of our project and so we 
classified these two studies as not sharing data. For a 
third study, the authors were in correspondence with 
us and discussing conditions for sharing data, but we 
did not receive that data by the time our data collection 
process was determined to be over (seven months). If 
these three studies were included, the proportion of 
data sharing would be 54% (95% confidence interval 
38% to 70%).

For the remaining 15 studies classified as not sharing 
data, reasons for non-availability were: no answer to 
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the characteristics of these studies. These RCTs had a 
median sample size of 432 participants (interquartile 
range 213-1070), had no industry funding in 26 cases 
(70%), and were led by teams from Europe in 25 cases 
(67%). Twenty RCTs (54%) evaluated pharmacological 
interventions, 9 (24%) complex interventions (eg, 
psychotherapeutic program), and 8 (22%) devices.

Data availability
We were able to access data for 19 out of 37 studies 
(51%). Among these 19 studies, the median number 
of days for collecting the data was 4 (range 0-191). 
Two of these studies, however, did not provide 
sufficient information within the dataset to enable 
direct reanalysis (eg, had unclear labels). Therefore 
17 studies satisfied our definition of data availability. 
The rate of data availability was 46% (95% confidence 
interval 30% to 62%).

Data were in principle available for two additional 
studies not included in the previous count and both 
authored by the same research team. However, the 
authors asked us to cover the financial costs of preparing 
the data for sharing (£607; $857; €694). Since other 
teams shared the data for free, we considered that it 
would not have been fair to pay some and not others 
for similar work in the context of our project and so we 
classified these two studies as not sharing data. For a 
third study, the authors were in correspondence with 
us and discussing conditions for sharing data, but we 
did not receive that data by the time our data collection 
process was determined to be over (seven months). If 
these three studies were included, the proportion of 
data sharing would be 54% (95% confidence interval 
38% to 70%).

For the remaining 15 studies classified as not sharing 
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the characteristics of these studies. These RCTs had a 
median sample size of 432 participants (interquartile 
range 213-1070), had no industry funding in 26 cases 
(70%), and were led by teams from Europe in 25 cases 
(67%). Twenty RCTs (54%) evaluated pharmacological 
interventions, 9 (24%) complex interventions (eg, 
psychotherapeutic program), and 8 (22%) devices.

Data availability
We were able to access data for 19 out of 37 studies 
(51%). Among these 19 studies, the median number 
of days for collecting the data was 4 (range 0-191). 
Two of these studies, however, did not provide 
sufficient information within the dataset to enable 
direct reanalysis (eg, had unclear labels). Therefore 
17 studies satisfied our definition of data availability. 
The rate of data availability was 46% (95% confidence 
interval 30% to 62%).

Data were in principle available for two additional 
studies not included in the previous count and both 
authored by the same research team. However, the 
authors asked us to cover the financial costs of preparing 
the data for sharing (£607; $857; €694). Since other 
teams shared the data for free, we considered that it 
would not have been fair to pay some and not others 
for similar work in the context of our project and so we 
classified these two studies as not sharing data. For a 
third study, the authors were in correspondence with 
us and discussing conditions for sharing data, but we 
did not receive that data by the time our data collection 
process was determined to be over (seven months). If 
these three studies were included, the proportion of 
data sharing would be 54% (95% confidence interval 
38% to 70%).

For the remaining 15 studies classified as not sharing 
data, reasons for non-availability were: no answer to 
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the characteristics of these studies. These RCTs had a 
median sample size of 432 participants (interquartile 
range 213-1070), had no industry funding in 26 cases 
(70%), and were led by teams from Europe in 25 cases 
(67%). Twenty RCTs (54%) evaluated pharmacological 
interventions, 9 (24%) complex interventions (eg, 
psychotherapeutic program), and 8 (22%) devices.

Data availability
We were able to access data for 19 out of 37 studies 
(51%). Among these 19 studies, the median number 
of days for collecting the data was 4 (range 0-191). 
Two of these studies, however, did not provide 
sufficient information within the dataset to enable 
direct reanalysis (eg, had unclear labels). Therefore 
17 studies satisfied our definition of data availability. 
The rate of data availability was 46% (95% confidence 
interval 30% to 62%).

Data were in principle available for two additional 
studies not included in the previous count and both 
authored by the same research team. However, the 
authors asked us to cover the financial costs of preparing 
the data for sharing (£607; $857; €694). Since other 
teams shared the data for free, we considered that it 
would not have been fair to pay some and not others 
for similar work in the context of our project and so we 
classified these two studies as not sharing data. For a 
third study, the authors were in correspondence with 
us and discussing conditions for sharing data, but we 
did not receive that data by the time our data collection 
process was determined to be over (seven months). If 
these three studies were included, the proportion of 
data sharing would be 54% (95% confidence interval 
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the characteristics of these studies. These RCTs had a 
median sample size of 432 participants (interquartile 
range 213-1070), had no industry funding in 26 cases 
(70%), and were led by teams from Europe in 25 cases 
(67%). Twenty RCTs (54%) evaluated pharmacological 
interventions, 9 (24%) complex interventions (eg, 
psychotherapeutic program), and 8 (22%) devices.

Data availability
We were able to access data for 19 out of 37 studies 
(51%). Among these 19 studies, the median number 
of days for collecting the data was 4 (range 0-191). 
Two of these studies, however, did not provide 
sufficient information within the dataset to enable 
direct reanalysis (eg, had unclear labels). Therefore 
17 studies satisfied our definition of data availability. 
The rate of data availability was 46% (95% confidence 
interval 30% to 62%).

Data were in principle available for two additional 
studies not included in the previous count and both 
authored by the same research team. However, the 
authors asked us to cover the financial costs of preparing 
the data for sharing (£607; $857; €694). Since other 
teams shared the data for free, we considered that it 
would not have been fair to pay some and not others 
for similar work in the context of our project and so we 
classified these two studies as not sharing data. For a 
third study, the authors were in correspondence with 
us and discussing conditions for sharing data, but we 
did not receive that data by the time our data collection 
process was determined to be over (seven months). If 
these three studies were included, the proportion of 
data sharing would be 54% (95% confidence interval 
38% to 70%).

For the remaining 15 studies classified as not sharing 
data, reasons for non-availability were: no answer to 
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the characteristics of these studies. These RCTs had a 
median sample size of 432 participants (interquartile 
range 213-1070), had no industry funding in 26 cases 
(70%), and were led by teams from Europe in 25 cases 
(67%). Twenty RCTs (54%) evaluated pharmacological 
interventions, 9 (24%) complex interventions (eg, 
psychotherapeutic program), and 8 (22%) devices.

Data availability
We were able to access data for 19 out of 37 studies 
(51%). Among these 19 studies, the median number 
of days for collecting the data was 4 (range 0-191). 
Two of these studies, however, did not provide 
sufficient information within the dataset to enable 
direct reanalysis (eg, had unclear labels). Therefore 
17 studies satisfied our definition of data availability. 
The rate of data availability was 46% (95% confidence 
interval 30% to 62%).

Data were in principle available for two additional 
studies not included in the previous count and both 
authored by the same research team. However, the 
authors asked us to cover the financial costs of preparing 
the data for sharing (£607; $857; €694). Since other 
teams shared the data for free, we considered that it 
would not have been fair to pay some and not others 
for similar work in the context of our project and so we 
classified these two studies as not sharing data. For a 
third study, the authors were in correspondence with 
us and discussing conditions for sharing data, but we 
did not receive that data by the time our data collection 
process was determined to be over (seven months). If 
these three studies were included, the proportion of 
data sharing would be 54% (95% confidence interval 
38% to 70%).

For the remaining 15 studies classified as not sharing 
data, reasons for non-availability were: no answer to 
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the characteristics of these studies. These RCTs had a 
median sample size of 432 participants (interquartile 
range 213-1070), had no industry funding in 26 cases 
(70%), and were led by teams from Europe in 25 cases 
(67%). Twenty RCTs (54%) evaluated pharmacological 
interventions, 9 (24%) complex interventions (eg, 
psychotherapeutic program), and 8 (22%) devices.

Data availability
We were able to access data for 19 out of 37 studies 
(51%). Among these 19 studies, the median number 
of days for collecting the data was 4 (range 0-191). 
Two of these studies, however, did not provide 
sufficient information within the dataset to enable 
direct reanalysis (eg, had unclear labels). Therefore 
17 studies satisfied our definition of data availability. 
The rate of data availability was 46% (95% confidence 
interval 30% to 62%).

Data were in principle available for two additional 
studies not included in the previous count and both 
authored by the same research team. However, the 
authors asked us to cover the financial costs of preparing 
the data for sharing (£607; $857; €694). Since other 
teams shared the data for free, we considered that it 
would not have been fair to pay some and not others 
for similar work in the context of our project and so we 
classified these two studies as not sharing data. For a 
third study, the authors were in correspondence with 
us and discussing conditions for sharing data, but we 
did not receive that data by the time our data collection 
process was determined to be over (seven months). If 
these three studies were included, the proportion of 
data sharing would be 54% (95% confidence interval 
38% to 70%).

For the remaining 15 studies classified as not sharing 
data, reasons for non-availability were: no answer to 
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the characteristics of these studies. These RCTs had a 
median sample size of 432 participants (interquartile 
range 213-1070), had no industry funding in 26 cases 
(70%), and were led by teams from Europe in 25 cases 
(67%). Twenty RCTs (54%) evaluated pharmacological 
interventions, 9 (24%) complex interventions (eg, 
psychotherapeutic program), and 8 (22%) devices.

Data availability
We were able to access data for 19 out of 37 studies 
(51%). Among these 19 studies, the median number 
of days for collecting the data was 4 (range 0-191). 
Two of these studies, however, did not provide 
sufficient information within the dataset to enable 
direct reanalysis (eg, had unclear labels). Therefore 
17 studies satisfied our definition of data availability. 
The rate of data availability was 46% (95% confidence 
interval 30% to 62%).

Data were in principle available for two additional 
studies not included in the previous count and both 
authored by the same research team. However, the 
authors asked us to cover the financial costs of preparing 
the data for sharing (£607; $857; €694). Since other 
teams shared the data for free, we considered that it 
would not have been fair to pay some and not others 
for similar work in the context of our project and so we 
classified these two studies as not sharing data. For a 
third study, the authors were in correspondence with 
us and discussing conditions for sharing data, but we 
did not receive that data by the time our data collection 
process was determined to be over (seven months). If 
these three studies were included, the proportion of 
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 Ask to contact by mail 1 (3) 0 (0) 1 (6)
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Perceived costs/benefit ratio of re-analyses

Costs involved in the data-sharing process
“As the study was launched we did not plan the cost for this preparation”

“Took some time to translate it […] the original one was done in Hebrew” 

“[We] decided to do the work for free although this is some extra work. For future projects it will be 

important to consider these costs either on your [side] or in the grant application for the trials”

Perceived benefits of sharing data for the purpose of this study 
“We could create such a dataset […] but it would require substantial effort and we cannot do it simply 

to demonstrate that it is possible.” 

“We are especially keen that our data are used for IPD meta-analyses and have shared this with […] 

we see that as an exemplar of meaningful data-sharing. Yours is a most unusual request”

“A slight concern about ‘naming and shaming’ individual studies/investigators”



Novelty and heterogeneity in data-sharing practices

Some authors who were unsure how to proceed
“[…] However, I am just wanting to confirm School policy and our ethical obligations regarding the 

sharing of data before we proceed”

“Please can you let me know how you have been receiving data from other centers securely?”

Heterogeneity between different procedures to share data 

Open repository (n=5)

Downloadable on a secured website (n=1) after registration 

Included as appendix of the published paper (n=3)

Sent by e-mail (n=10). 

In 3 occasions, we signed a data-sharing request/agreement. In addition, typically there was no 

standard in type of data-shared. In one case, authors mentioned explicitly that they followed 

standardized guidelines15 to prepare the dataset.



Incomplete or ambiguous labels and reporting 

Complexity of some analyses

Obtaining more information about the analytic method by contacting authors was sometimes (6 

studies) necessary 

Incomplete information

Three databases did not provide sufficient information to reproduce the analyses:

- Variables used for adjustment

- Definition of the analysis population

- Randomization groups

Communication with authors was therefore necessary and was fruitful in one these 3 cases.



Of course…

2 very selected journals (selected studies)

Reproducibility of their analysis VS the best standards



What’s next ?

2 PhD students

A twitter account

Reproducibility in therapeutic research

@ReiTheR_RCT
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The aerial view of the concept of data sharing is 
beautiful. What could be better than having 
high-quality information carefully reexamined 
for the possibility that new nuggets of useful 
data are lying there, previously unseen? The po-
tential for leveraging existing results for even 
more benefit pays appropriate increased tribute 
to the patients who put themselves at risk to 
generate the data. The moral imperative to honor 
their collective sacrifice is the trump card that 
takes this trick.

However, many of us who have actually con-
ducted clinical research, managed clinical stud-
ies and data collection and analysis, and curated 
data sets have concerns about the details. The 
first concern is that someone not involved in 
the generation and collection of the data may 
not understand the choices made in defining the 
parameters. Special problems arise if data are to 
be combined from independent studies and con-
sidered comparable. How heterogeneous were 
the study populations? Were the eligibility crite-
ria the same? Can it be assumed that the differ-
ences in study populations, data collection and 
analysis, and treatments, both protocol-specified 
and unspecified, can be ignored?

A second concern held by some is that a new 
class of research person will emerge — people 
who had nothing to do with the design and 
execution of the study but use another group’s 
data for their own ends, possibly stealing from 
the research productivity planned by the data 
gatherers, or even use the data to try to disprove 
what the original investigators had posited. 
There is concern among some front-line re-
searchers that the system will be taken over by 
what some researchers have characterized as 
“research parasites.”

This issue of the Journal offers a product of 
data sharing that is exactly the opposite. The 
new investigators arrived on the scene with their 
own ideas and worked symbiotically, rather than 
parasitically, with the investigators holding the 
data, moving the field forward in a way that 
neither group could have done on its own. In 
this case, Dalerba and colleagues1 had a hypoth-
esis that colon cancers arising from more prim-
itive colon epithelial precursors might be more 
aggressive tumors at greater risk of relapse and 
might be more likely to benefit from adjuvant 
treatment. They found a gene whose expression 
appeared to correlate with the expression of 
genes that characterize more mature colon can-
cers on gene-expression arrays and whose prod-
uct was reliably measurable in resected colon 
cancer specimens by immunohistochemistry. To 
assess the clinical value of this potential bio-
marker, they needed a sufficiently large group of 
patients whose archived tissues could be used to 
assess biomarker expression and who had been 
treated in relatively homogeneous way.

They proposed a collaboration with the Na-
tional Surgical Adjuvant Breast and Bowel Project 
(NSABP) cooperative group, a research consor-
tium funded by the National Cancer Institute 
that has conducted seminal research in the treat-
ment of breast and bowel cancer for the past 
50 years. The NSABP provided access to tissue 
and to clinical trial results on an individual pa-
tient basis. This symbiotic collaboration found 
that a small proportion (4%) of colon cancers 
did not express the biomarker and that the sur-
vival of patients with those tumors was poorer 
than that of patients whose tumors expressed 
the biomarker. Furthermore, when the effect of 
adjuvant chemotherapy was assessed, nearly all 
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Abstract

Assessment of researchers is necessary for decisions of hiring, promotion, and tenure. A

burgeoning number of scientific leaders believe the current system of faculty incentives and

rewards is misaligned with the needs of society and disconnected from the evidence about

the causes of the reproducibility crisis and suboptimal quality of the scientific publication

record. To address this issue, particularly for the clinical and life sciences, we convened a

22-member expert panel workshop in Washington, DC, in January 2017. Twenty-two aca-

demic leaders, funders, and scientists participated in the meeting. As background for the

meeting, we completed a selective literature review of 22 key documents critiquing the cur-

rent incentive system. From each document, we extracted how the authors perceived the

problems of assessing science and scientists, the unintended consequences of maintaining

the status quo for assessing scientists, and details of their proposed solutions. The resulting

table was used as a seed for participant discussion. This resulted in six principles for

assessing scientists and associated research and policy implications. We hope the content

of this paper will serve as a basis for establishing best practices and redesigning the current

approaches to assessing scientists by the many players involved in that process.

Introduction

Assessing researchers is a focal point of decisions about their hiring, promotion, and tenure.
Building, writing, presenting, evaluating, prioritising, and selecting curriculum vitae (CVs) is a
prolific and often time-consuming industry for grant applicants, faculty candidates, and
assessment committees. Institutions need to make decisions in a constrained environment
(e.g., limited time and budgets). Many assessment efforts assess primarily what is easily deter-
mined, such as the number and amount of funded grants and the number and citations of
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