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AAP members, colleagues, and guests, I
am truly honored to serve as President of
the Association of American Physicians. It
has been a privilege to work with a superb
council and to coordinate plans for this
meeting with our sister societies, the ASCI
and the APSA. I especially thank AAP past
President Mary Klotman, Secretary and
President-Elect Beth McNally, and Exec-
utive Director Lori Ennis. We met many
times virtually, and the constraints of the
pandemic forced us to pivot on several
occasions. I hope that our membership is
getting the most out of the virtual format
that we reluctantly embraced as a way to
continue our important tradition of meet-
ing annually, after the pandemic forced
us to cancel the meeting in 2020. It is
wonderful to see the range and quality of
biomedical science being led by our mem-
bers, even at this challenging time. It is
particularly gratifying to induct 140 regu-
lar and 3 international members, 71 newly
elected in 2021 and 72 from last year when
we were forced to cancel the meeting. Wel-
coming these new members to our historic
and honorific society for physician-scien-
tists is a major highlight of this meeting
that will follow my presidential address.
I'm sure that many of you know that
the AAP is one of North America’s oldest
and most prestigious professional organi-
zations of physicians, founded by seven
leading academic physicians of the era,
including William Osler. With that, I am
going to begin my address with a quiz.
What year was the AAP founded? If this
address were live and in person I'd ask
audience members to raise their hands
if they know the answer or even shout it
out. In this virtual format you can use the
chat box. Many of you may not know the

answer off the top of your heads, but are
good multitaskers and can try to find the
answer as I continue my virtual talk. One
way would be to crowdsource via social
media. However, that is notoriously unre-
liable. For example, Gupta and colleagues
analyzed Twitter content in the wake of
the Boston Marathon bombing and found
that 29% of the most viral content on Twit-
ter was rumors and fake news and 51% was
mainly opinions and comments (1). Only
20% of the information was true. So you
probably can’t trust social media for this.
Instead, you could search AAP on your
browser. Very likely, the first thing you will
find is that the AAP was founded in 1929.
That’s a long time ago, but not the right
answer, because that refers to the Ameri-
can Academy of Pediatrics. Wrong AAP!
Next on the search list will be the Asso-
ciation of American Publishers (1970),
the American Academy of Peridontology
(1914, changed to current name in 1919),
the Association of American Physiatrists
(1967), the Association for Academic Psy-
chiatry (1970), and Advance Auto Parts
(1932). All of these are babies relative to
our AAP, which was founded in 1885, as we
proudly proclaim on our website.

That our AAP was founded in 1885 is
a fact. As long as they are recorded accu-
rately, historical dates meet the definition
of a fact, which according to the Oxford
English Dictionary, is a thing that is known
or proved to be true. My point is that facts
matter and our AAP should stand for that.
Yet it is getting harder and harder to be
certain of what is an actual fact. In recent
years, this has reached crisis proportions as
some of our nation’s most trusted report-
ers of facts, such as the Washington Post
and New York Times, are being labeled as
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fake news, especially by certain groups.
In turn, many of these groups tweet and
publish their own fake news. This is not a
new problem. John Adams, the third pres-
ident of the United States, was particularly
unhappy with a newspaper called the Phila-
delphia Aurora and proclaimed, “There has
been more new errors propagated by the
press in the last ten years than in the hun-
dred years before 1798.” In the 19th cen-
tury, the proponents of fake news includ-
ed William Randolph Hearst and Joseph
Pulitzer. Although Pulitzer’s name is now
eponymous with journalistic excellence,
his newspaper, the New York World, was
shut down for three days after it published
forged documents that were claimed to
have been written by Abraham Lincoln (2).

Most of the fake news we hear about
pertains to political and social issues. But
there is plenty of fake information about
biomedical science, leading to unfounded
fear of vaccines and misplaced blame for
the SARS-Covid-2 pandemic, among other
things. Disturbingly, there is also fake
news from biomedical scientists. In the
spring of 2020, the US government was
hyping hydroxychloroquine for patients
with Covid-19 infections despite the fact
that this treatment was not endorsed by
Tony Fauci, Director of the National Insti-
tute of Allergy and Infectious Diseases.
Like all of you, I am so proud of Dr. Fauci,
a longtime AAP member, 2000 president
of our society, and 2007 Kober medalist,
who advocated for science-based deci-
sions throughout the pandemic in the face
of hostile politicians and death threats to
himself and his family. In May 2020, the
prestigious medical journal The Lancet
published a paper which purported to
show that this treatment was associated
with increased arrhythmias (3), provid-
ing a major argument against the use of
hydroxycholoquine. ~However, within
weeks of'its publication, the scientific com-
munity raised questions about the study,
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and after additional scrutiny, The Lancet
retracted this paper in June 2020 (3).

It has been suggested that this is an
excellent example of science policing
itself (4). However, it is naive to believe
that retraction of a high-profile publica-
tion is like the paper was never published
in the first place. Papers do not disappear
after retraction. A recent study by Candal-
Pedreira and colleagues actually found an
increase in postretraction citations com-
pared with citations received preretraction
(5). Moreover, the initial finding is often
featured on page one of the newspaper,
touted on the evening news, and tweeted
by the publisher, the investigators, and
their institutions. This leads to viral world-
wide dissemination of the false finding,
whereas the eventual retraction usually
receives much less attention. The collateral
damage to the reputation of scientific
research is enormous. The news media
and the public have a large appetite for
information relating to health and rely on
the peer-review system of the scientific
community for accuracy in their reporting.
If confidence in reputable peer-reviewed
scientific publications is eroded, the pub-
lic at large will lose their trust in science,
above and beyond the antiscience fringe
elements and conspiracy theorists. We
must not allow this to happen.

The number of published peer-
reviewed papers that are retracted is
increasing at an exponential rate (6). But
wait, as they say, there’s more! Thousands
of additional papers appear online as pre-
prints without any peer review, creating
pressure on our most admired and impact-
ful biomedical journals to compete for
these papers at the risk of reducing their
standards of scientific rigor. So what can
we do? I will now discuss four principles
which I suggest that physician-scientists
should remember in their roles as teach-
ers, authors, and reviewers. I will refer to
these as (a) bigger is better; (b) the three
little pigs; (c) Bayes watch; and (d) look out
for bullshit. Let me explain.

Bigger is better

The biomedical community has settled
on a statistical standard that, in most cas-
es, accepts a change that has less than a
5% probability of occurring at random as
being “significant.” However, the dan-
ger in describing changes only in terms

of their statistical significance is that the
biological relevance of the change is not
taken into account. The magnitude of the
change needs to be considered as well.
As an example, let’s use two situations in
which changes in blood glucose levels are
statistically significant. A tripling of blood
glucose levels would be of major concern
and impact over an extended period. On
the other hand, a 10% change would not
be immediately worrisome and of lesser
long-term consequence. Put another way,
it would be of less biological significance.
Yet the title and abstract of many papers
do not specify the magnitude of statis-
tically significant changes, and readers
scanning the papers cannot easily dis-
cern the large from the small effects. Of
course, it would be ideal if everyone read
all papers carefully, but this is increasing-
ly difficult with the sheer volume of jour-
nals, let alone preprints. This is further
confounded as bioinformatic approaches,
including natural language processing, are
used to interrogate a large body of litera-
ture, increasing the likelihood that effects
of vastly different magnitude would be
lumped together as causes of increased
blood glucose. Furthermore, press offices
and the popular press are likely to report
on the phenomenon of increased blood
glucose without considering the magni-
tude of the effect, leading to undue alarm
in the case of small, albeit statistically sig-
nificant, changes. It is also my impression
that while these concerns about statisti-
cal versus practical significance clearly
pertain to clinical studies, this issue is
becoming much more frequent in preclin-
ical basic science papers. Peer reviewers
should make an assessment of biological
significance in their area of expertise and
consider that strongly when they formu-
late their recommendation. And editors
should consider this in their decision.

The three little pigs

In 2017, AAP member and 2018 Nobel
laureate Bill Kaelin exhorted scientists to
“publish houses of brick, not mansions of
straw” (7). This is clearly an allusion to the
fable of the three little pigs. You know the
story — three little pigs are trying to escape
the big bad wolf. One quickly builds a
house of straw, but the wolf blows it down.
The second builds a house of sticks, and
it’s equally inadequate. But the third pig
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took the time to build a house of bricks,
which resisted the wolf and stood the test
of time. The third pig is a metaphor for
what scientists should strive to be, publish-
ing work that is reproducible and stands
the test of time. Kaelin points out that sci-
entific work should be judged by “whether
its conclusions are likely to be correct, not
whether it would be important if it were
true.” Unfortunately, current trends seem
to be in conflict with this prescription. This
is largely because the most prestigious
journals make publishing decisions largely
based on whether the findings are novel.
The more novel the work is, the more tit-
illating it is likely to be. Ironically, when
used as a noun, the word novel refers to a
work of fiction, which is just the opposite
of what a work of science is supposed to
represent. Brembs, in making a similar
point, has called for “reliable novelty” and
cautions that in science “new should not
trump true” (8). To the extent that journal
prestige matters to scientists, it is reason-
able for higher ranked journals to consider
what the general interest of a new scien-
tific story may be. However, if the results
are not convincing, the work should not
be published anywhere, regardless of the
level of novelty.

Bayes watch

Sonovelty is a good thing provided that the
findings are strong, robust, reliable, and
reproducible. Is more novelty always better
than less novelty? Paraphrasing the epony-
mous theorem of Reverend Thomas Bayes,
the probability of a novel conclusion being
correct is related to the weight of new evi-
dence as well as the prior probability of its
being true (9). This concept has been pop-
ularized in recent years by Nate Silver (10).
But I don’t think that journals and review-
ers take this into account as much as they
should. We’ve all heard the expression, “If
it’s too good to be true it probably is.” For
sure, unexpected truths do emerge, but
there needs to be weighty evidence before
highly surprising conclusions become the
prevailing scientific view. On the contrary,
solid findings that advance the field may
be considered Too True to Be Good, which is
the title of a George Bernard Shaw comedy
related to this point (11). Maybe he wrote
it after one of his papers was rejected for
lack of novelty! It does seem increasingly
common that the most “selective” journals
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are willing to overlook scientific flaws if
the conclusions of a paper will generate a
buzz that resonates with the lay press and
the general public.

Yet just the opposite should be the
case. Since current scientific thinking is
based on a long record of mainly repro-
ducible observations, the more incredible
a new result is, the higher the standard of
proof to which it should be held. I have
heard some colleagues suggest that it’s
fine to allow really surprising findings to
be published without the appropriate lev-
el of proof. They say, “Let the scientific
community judge for itself and we’ll see
whether the conclusions will hold up.” I
strongly disagree with this notion. This
causes unnecessary distraction for the
scientific community at large and major
damage when the news media and public
that trust science to be grounded in facts
discover that they have been misled. Fur-
thermore, once “out there,” it is difficult
to put the genie back in the bottle and
ignore the fact that the surprising result
has been discredited. This is especially
true with the permanent scientific record
being easily queried by PubMed and other
search engines. Indeed, on numerous
occasions, I've had trainees excitedly
tell me about a paper they came across
that makes an incredible point without
simultaneously finding the trail of pub-
lications refuting that work. Indeed, the
word “incredible” is derived from the
Latin word meaning not worthy of belief.
So you should maintain a good deal of
skepticism and not believe a surprising
result without sizable and robust sup-
porting evidence. Always be wary of col-
leagues who describe their findings as
“incredible” or “unbelievable.” As a rule,
those are not such good things in science.
The goal of science is to make discoveries
that are reproducible and believable.

Look out for bullshit

Science is the search for truth about the
natural world. It is hubris to think that what
we know is truth, but it is critical that as
science builds its house of bricks, it does so
based on reproducible observations. The
interpretation of these observations leads
to hypotheses that are tested by exper-
imental scientists. The results of these
experiments lead to revised hypotheses,
and the more surprising the result, the
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more the hypothesis needs to be revised.
While truth is the goal, falsehood is the
poison to this operation. When it occurs,
it slows the progress of science and erodes
confidence in the scientific enterprise.

Science does police itself, in the form of
paper retractions, and these mainly occur
following overt scientific misconduct,
where the scientist intentionally dupes col-
leagues and reviewers to make false claims
(12). This form of scientific fraud is hardly
new and indeed has been highlighted by
the late Phil Majerus, an AAP member
and 1991 Kober lecturer, in his 1982 ASCI
presidential address (13) as well as the late
Robert Petersdorf (14), an AAP member
and 1996 Kober medalist. Scientific mis-
conduct is likely motivated by ambition
as well as, in some cases, a conviction by
the scientist that they know what the result
should be, even if it cannot be demon-
strated by controlled experiments. In any
case, scientific misconduct is a form of
lying. The perpetrators know that they are
reporting false data, and the explanation
for its nonreproducibility is clear.

Despite the increasing number of
retracted papers, many more published
findings are nonreproducible than can
be explained by misconduct leading to
official retraction in the literature. For
example, researchers at pharmaceutical
companies could replicate only 11% to
25% of published findings that they pur-
sued in their own laboratories (15, 16). The
cause of this depressing failure to repro-
duce published results is probably mul-
tifactorial. In many cases, it is likely that
the nonreproducibility results from subtle
but important variations in protocols and
approaches used by different investiga-
tors at multiple sites. Another contributor
to nonreproducibility may be unconscious
bias on the part of the scientists towards
proving their hypothesis, which can result
in selective use and interpretation of data.
This is more insidious than volitional
misconduct in that the scientists do not
believe that they are reporting false data
and the explanation for its nonreproduc-
ibility is often murky and in many cases
never definitively established.

In his 1988 ASCI presidential address
(17), Bob Lefkowitz, the 2001 AAP pres-
ident, 2011 Kober medalist, and 2012
Nobel laureate, pointed out that this cause
of nonreproducibility is a form of bullshit,
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paying homage to Harry Frankfurt’s illu-
minating and aptly titled book On Bullshit
(18). This concept was recently furthered
by Bergstrom and West in their book Call-
ing Bullshit (19). Frankfurt suggested that
the difference between a lie and bullshit
is that while the liar, or perpetrator of sci-
entific misconduct, knows that they are
lying, the bullshitter does not. Because
lies can be recognized as such, he posited
that “bullshit is a greater enemy of the
truth than lies are.” Similarly, results that
are nonreproducible for unknown reasons
tend to rear their ugly heads and lingerin a
more sinister manner than data that have
been proven to be falsified and retracted.

Clearly these are not new issues, but
they are on the rise and a more palpable
threat to the biomedical science enterprise
because of the proliferation of journals and
preprint servers as well as both conven-
tional and social media hyping the most
surprising new findings. We cannot rely on
every paper being read carefully by every-
one potentially interested in the findings,
so the onus is increasingly on the front
end, that is the release of new putative sci-
entific facts into the scientific world. At a
time when facts are being challenged, it is
more important than ever for science and
scientists to be seen as an unbiased and
reliable source of valid information about
the natural world.

One step toward a solution, as has been
suggested by others, including current AAP
council member John Ioannidis (20), is to
align career success with reproducibility.
Current metrics for success in obtaining
grants, academic promotions, and scientific
honors lean towards rewarding novelty and
perceived impact. These are important, but
the system is becoming unbalanced and
we should be equally rewarding reproduc-
ibility. This can be a metric that is empiri-
cally assessed by documenting subsequent
papers that directly reproduce the original
findings. Even more credit should be given
when later work adds one or more bricks
to the solid house of scientific progress. A
shining example is the basic science done
by AAP member Drew Weissman and his
colleagues, whose discovery of RNA modi-
fications that prevent their immunogenicity
(21) paved the way to RNA vaccines with
the potential to lead us out of the SARS-
Covid-2 pandemic. We should all be grate-
ful and thankful that these key discoveries,
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made more than 15 years ago, have stood
the test of time and serve as the foundation
for a scientific solution to the ravages of the
current pandemic.

Scientists must strive to maintain
their authority and influence progress
in the world. As noted by AAP’s 2022
Kober medalist Linda Fried in her 2017
AAP presidential address (22), scientific
knowledge itself is a public good. That
must not be based on science fiction, but
on scientific facts. I implore members of
the AAP as well as ASCI and the future
physician-scientists of APSA to stand for
the highest standards of rigor, robustness,
and reproducibility in science. Our integ-
rity is on the line along with the future of
biomedical science and its promise to lead
to better health for all.
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