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Not the Last Word: Masks and the Veil of Ignorance

Joseph Bernstein MD1

There was a time not long ago
when the debate over mask-
wearing for COVID-19 was

grounded in science. Thus, when the
“Danish mask study” [4]—a random-
ized controlled trial of 4800
subjects—appeared in the Annals of
Internal Medicine, it was met with
great expectations.

Before the study was published, I
thought the results could go either way.
On the one hand, the pores of surgical
masks are much larger than the

virus—so much so, that one might
expect masks to filter SARS-CoV-2 no
better than a chain link fence might
impede the passage of a house fly. On
the other hand, masks block spittle and
sneezes, trap larger virus-containing
droplets, and limit finger-to-face con-
tact, perhaps enough to have a small
clinical effect. When I read that the
study reported no efficacy seen, I came
away unmoved.

Then the smart people went to
work. Mask advocates were quick to
criticize the methodology of the study.
This was not an analysis of using
masks, they said, but a study of rec-
ommending masks, with no de-
termination of whether masks were
actually worn. “Excellent job, mask-
lovers,” I thought to myself, “you came
up with something I overlooked.”

The opposition was rapid with its
retort. They argued that the authors had
merely employed a routine “intention-
to-treat” analysis, one in which sub-
jects are assessed according to “the
groups to which they were randomly
assigned… regardless of the treatment
they actually received” [10]. With an
intention-to-treat analysis, subjects
randomized to wear masks have their
outcomes logged in the mask-wearers’
column independent of their actions,
just as subjects randomized to opera-
tive care are evaluated with that cohort,

even if they ultimately decline surgery
[16]. “Excellent job, mask-loathers,” I
thought to myself, “you, too, came up
with something I overlooked.”

There are at least two reasons why
these individuals came up with argu-
ments that I did not. The simplest is
that they are just more astute. But from
the perspective I prefer, these com-
mentators may have been more moti-
vated, eager to devise arguments to
defend their a priori beliefs.

Biases concentrate the mind wonder-
fully. For example, reviewers will more
likely discover flaws in works whose
conclusions they dislike. Emerson et al.
[6] demonstrated this in an elegant ex-
periment that studied positive-outcome
bias during peer review. They created
two nearly identical versions of a manu-
script, differing only in the direction of
the findings (positive/negative). The pa-
pers were then sent to 238 blinded re-
viewers. Emerson et al. found that these
reviewers were more likely to reject the
negative version of the test manuscript.
Even more interestingly, reviewers who
received the negative version scrutinized
the submission more closely, evidently,
for they detected more of the mathemat-
ical and citation errors that Emerson et al.
had intentionally planted in the manu-
script [6].

“Reason is … the slave of the pas-
sions,” [15] as the philosopher, David
Hume, put it. As such, peer reviewers
might scrutinize papers not to discover
their true worth, but to discover plau-
sible justifications for their gut
instincts.
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If biases are fundamental to human
thinking, then it would be futile to at-
tempt to try to eradicate them. Rather,
editors should try to corral “motivated
vigilance” for the benefit of the readers.
One way to do this, as suggested by
Mirkin and Bach [14], is a two-stage
process. Reviewers would first
examine a manuscript with a back-
ground and methods section but
“stripped of actual results.” Only if the
paper passes this screening test is the
final version sent to the reviewers for
further assessment.

To more fully harness the power of
blinded review, journals have been
established for “methods only” manu-
scripts: International Journal of
Surgery: Protocols, for example.
Placing peer reviewers behind a veil of
ignorance—evaluating themethodswith
no idea about the results—might help
suppress biases. Moreover, when au-
thors commit to a given analytic plan in
advance, it is harder for them to engage
in after-the-fact “significance hunting,
data dredging, post hoc hypothesis test-
ing,” [13] and other unpleasantries.

Furthermore, when researchers de-
clare that they have studied a question,
their failure to publish results produces a
signal that improves our understanding
of the published data [13]. Because of
positive-outcome bias, unpublished
studies are more likely to have negative
results. In turn, meta-analyses limited to
published studies alone will tend to in-
flate the measured effects [17].

We need to push back on this.
Granted, it’s been more than 10 years

since Mirkin and Bach proposed two-
stage review, and I know of no journal
that has adopted it. Likewise,
International Journal of Surgery:
Protocols has been published for 5 years,
and I was not aware of it until recently.
That lack of adoption is understandable.
More work for journals and additional
constraints on researchers is hardly

appealing to either party. Yet the rest of
us—readers, researchers, and patients,
current and future—all stand to gain.

One means to harvest these gains at
low cost would be to compel re-
searchers to pre-register their studies:
articulating the research questions,
defining the methods to answer those
questions, and, critically, posting a
document with that information at sites
such as The Research Registry [18].

Currently, most journals require
preregistration for prospective studies
of living patients. Broadening that re-
quirement for all types of research,
even retrospective or laboratory stud-
ies, should not be too burdensome.

There was a time not long ago
when a suggestion that all studies
should be preregistered could be dis-
missed by saying “that’s just not how
we do things.” In the past year, how-
ever, we have out of necessity learned
how to overcome habit, tradition, and
inertia. I hope we can meet that chal-
lenge here.

Eugene J. Carragee MD

Editor-in-Chief, Emeritus, The
Spine Journal

Professor, Department of Orthopaedic
Surgery, Stanford University School of
Medicine

Dr. Joseph Bernstein presents the case
that many studies aremethodologically
flawed, that these flaws are often
missed by reviewers, and that some
biases, such as those toward positive vs
negative results are not occurring at
random. He is concerned about bias in
our publications, rightfully so. He
suggests we revisit the strategy of a
two-phase review, as first advocated by
Mirkin and Bach in 2011 [14], to in-
clude the full scope of orthopaedic
surgery research.

I am skeptical. Since the mid-1990s,
the problem of publication bias, hidden
conflict of interests, and frankly, mis-
leading data selection has become na-
tional news, with Senate Investigations,
whistle-blower suits, and innumerable
Department of Justice indictments. All
with little effect. Many manuscripts [5]
are still written as marketing ads for de-
vices and drugs under the FDA radar
prohibiting promotion of off-label use.
Dr.Bernstein, likeAhab, has in his sights
the great white whale which menaces
journal integrity; are we up to it?

First are practical considerations. As
Editor-in-Chief of The Spine Journal, I
found the proliferation of journals, pa-
pers submitted, and use of citations “with
an agenda” has stretched manpower to
extremes and problematical “too good to
be true” submission especially burden-
some. Particularly with manufacturer-
sponsored studies, I found what every-
one already seemed to know. When au-
thors are asked for details, datasets, and
corroboration, we found the data and
analytic methods were “proprietary” and
unreviewable, the authors conflicted,
and the time required to tease the mess
apart was staggering.

The most important Level I and II
studies already require the two-phase
approach whether through FDA filings,
NIH or other grant proposal documents,
or institutionally required review and
clinicaltrials.gov registration. But results
are mixed [2, 22]. Requiring that an
editorial staff carefully review phase 1
and phase 2 publications and
reconciliation of the two documents in
every study will, I suspect, be met with
resistance or workflow bottlenecks. It is
extraordinarily uncommon for either
reviewers or section editors to check
between the two documents when
readily available now.

What’s more, we’ve got bigger
problems that everybody knows. The
editor of The Lancet, Richard Horton,
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lamented that in publishing industry-
sponsored studies, the systematic bias to
favorable publications corrupted jour-
nals of best intent. He felt that “[j]ournals
have devolved into information laun-
dering operations for … industry” [19],
despite all industry trials having both
FDA and clinicaltrials.gov
prepublications methods and designs
available.

And the industry is a behemoth, fi-
nancially dwarfing both publications and
medical societies one thousand-fold
(Pfizer’s last 5 years of revenue: > USD
200 billion [21]; Medtronic’s 5-year rev-
enue: USD 140 billion [20]). With wid-
ening wealth disparity, the Citizens
United Verdict granting “person” status
to corporations, and the enormous politi-
cal leverage that follows comes the im-
pression of being beyond regulation.
Intense lobbying has decreased FDA,
CDC, and other regulatory funding and
oversight. Conversely, the marketing and
legal resources of themedical industry are
larger than the national budgets of
medium-sized countries. And the line
between marketing and publication sup-
port has never been less transparent—if it
still exists at all [3, 9, 19].

Any fix would need to be a funda-
mental change by serious journals and
their relationship with industry [3, 12];
but against all good intention cometh
the leviathan.

James L. Carey MD, MPH

Director, Penn Center for Advanced
Cartilage Repair

Perelman School of Medicine at the
University of Pennsylvania

Bias has been defined as sources of
variation that distort the study findings
in one direction, resulting in systematic
error [11]. As a critical reviewer, this

definition of bias most closely reflects
what I am typically trying to recognize
in the design, conduct, and analysis
of a study. Dozens of sources of this
kind of bias within a study have been
named, including some common ones
like observer bias, selection bias, and
nonrespondent bias.

In Dr. Bernstein’s column, he
thoughtfully addressed a kind of bias
outside of the study—the prejudice of
commentators and reviewers who may
be motivated to “defend their a priori
beliefs” and “to discover plausible
justifications for their gut instincts.” I
agree that this kind of bias may lead to
some unfair scrutiny. However, from a
practical standpoint, “if biases are
fundamental to human thinking,” as
Dr. Bernstein proposes, then perhaps
we should try to value the critical ideas
produced by this “motivated vigilance”
at the right time.

Dr. Bernstein outlined how the
“Danish Mask Study” reported no
significant improvement in infection
rates following the addition of a mask
recommendation to other public health
measures [4]. The “mask-lovers” crit-
icized the methodology of the study,
especially the absence of any de-
termination of whether masks were
actually worn. In contrast, the “mask-
loathers” supported that methodology
and argued that the study design
employed a standard intention-to-treat
analysis. The motivations of the
“mask-lovers” and “mask-loathers”
may have been grounded in defense of
their beliefs. Regardless, they have
both provided valuable insights and
critical direction. In fact, the addition
of an “as treated” data presentation (as
implied by the “mask-lovers”) would
have meaningfully complemented the
intention-to-treat analysis (supported
by the “mask-loathers”).

The “Swedish ACL study” [8] is a
parallel example of a “negative” study

in orthopaedic surgery. In the ran-
domized controlled trial of young, ac-
tive adults, 62 patients were assigned
to early ACL reconstruction and 59
were assigned to the option of having a
delayed ACL reconstruction if needed.
The authors concluded that “a strategy
of rehabilitation plus early ACL re-
construction was not superior to a
strategy of rehabilitation plus optional
delayed ACL reconstruction” [8].
Fortunately, the authors presented the
data in sets of parallel tables—as “in-
tention-to-treat” groups and “as trea-
ted” groups. The “as treated”
presentation of data in supplementary
tables illustrated the decreased laxity in
the ACL reconstruction group and the
increased nonrepairable meniscus tears
in the delayed ACL reconstruction
group. Interestingly, this “negative”
study supported the AAOS Clinical
Practice Guideline recommendation
that “Moderate evidence supports sur-
gical reconstruction in active young
adult (ages 18-35) patients with an
ACL tear” [1] and informed its ratio-
nale that ACL reconstruction decreases
pathologic laxity and reduces the in-
cidence of meniscal tears.

Did the mask study have the po-
tential to be as influential as the ACL
study? Did the critical direction from
the “mask-lovers” and “mask-loath-
ers” come too late? The British statis-
tician R.A. Fisher said, “To consult the
statistician after an experiment is fin-
ished is often merely to ask him to
conduct a post-mortem examination.
He can perhaps say what the experi-
ment died of” [7]. Similarly, feedback
related to study design is most helpful
when it occurs early. Perhaps the real
value of a two-stage review process
or a journal of “methods only” manu-
scripts is to provide early focused
feedback on the study design—prior to
study conduct and analysis. The critical
insights from “motivated vigilance” will
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contribute more to science when they
come earlier from biased reviewers
(evaluating work prior to publication)
rather than later from biased commen-
tators (evaluating work after publica-
tion). That is, in my opinion, the timing
and content of critical reviews are more
important than their motivations.
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