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Dear Friends and Colleagues.
How will Covid-19 change the way we take care of patients, teach medicine, and create new
knowledge?  I’ve brought this up in bit and pieces previously but the attached news piece from this
week’s Science prompted renewed thoughts and attention.  I’m glad to see that Science will publish a
number of pieces in the future to address this topic.  Marisha Burden, Sonia Flores, and I published a
letter (attached) that begins the dialogue but there’s much more we need to consider.  These past
18 months have taught us a great deal, and I think these lessons can substantially enhance the
impact and sustainability of our work.  In the next couple of months, I’ll be exploring ways we can
broaden this discussion.  Please let me know if you’d like to be involved and what topics you think
we should address.  Best wishes to you and your family.
David
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S
ixteen pandemic months have felt dis-


orienting and arduous—but along the 


arc of human history, COVID-19 marks 


just another inflection point. Epidem-


ics have punctuated humanity’s time-


line for centuries, sowing panic and 


killing millions, whether the culprit was 


plague, smallpox, or influenza. And when in-


fections abate, their imprints on society can 


remain, some short-lived and some enduring.


In a series of news articles over the com-


ing months, Science will consider how a new 


normal is emerging in the scientific world. Of 


course, COVID-19 is still with us, especially 


outside the minority of countries now enjoy-


ing the fruits of widespread vaccination. Still, 


as the pandemic enters a different phase, we 


ask how research may be changing, how sci-


entists are navigating these waters, and in 


what directions they are choosing to sail.


Although the past may not presage the 


future, epidemic history illuminates how 


change unfolds. “Historians often say that 


what an epidemic will do is expose underly-


ing fault lines,” says Erica Charters, a histo-


rian of medicine at the University of Oxford 


who is studying how epidemics end. But how 


we respond is up to us. “When we ask, ‘How 


does the epidemic change society?’ it suggests 


there’s something in the disease that will 


guide us. But the disease doesn’t have agency 


the way humans do.”


Past epidemics have spurred scientists and 


physicians to reconsider everything from 


their understanding of disease to their modes 


of communication. One of the most studied, 


the bubonic plague, tore through Europe in 


the late 1340s as the Black Death, then spo-


radically struck parts of Europe, Asia, and 


North Africa over the next 500 years. Caused 


by bacteria transmitted via the bites of in-


fected fleas, the plague’s hallmarks included 


grotesquely swollen lymph nodes, seizures, 


and organ failure. Cities were powerless 


against its spread. In 1630, nearly half the 


population of Milan perished. In Marseille, 


France, in 1720, 60,000 died.


Yet the mere recording of those num-


bers underscores how medicine reoriented 


in the face of the plague. Until the Black 


Death, medical writers did not routinely 


categorize distinct diseases, and instead 


often presented illness as a generalized 


physical disequilibrium. “Diseases were 


not fixed entities,” writes Frank Snowden, 


a historian of medicine at Yale University, 


in his book Epidemics and Society: From 


the Black Death to the Present. “Influenza 


could morph into dysentery.”


The plague years sparked more systematic 


study of infectious diseases and spawned a 


new genre of writing: plague treatises, rang-


ing from pithy pamphlets on quarantines to 


lengthy catalogs of potential treatments. The 


treatises cropped up across the Islamic world 


and Europe, says Nükhet Varlık, a historian 


of medicine at Rutgers University, Newark. 


“This is the first disease that gets its own lit-


erature,” she says. Disease-specific commen-


tary expanded to address other conditions, 


such as sleeping sickness and smallpox. Even 


before the invention of the printing press, the 


treatises were apparently shared. Ottoman 


plague treatises often contained notes in the 


margins from physicians commenting on this 


or that treatment.


Plague and later epidemics also coincided 


with the rise of epidemiology and public 


health as disciplines, although some histo-


rians question whether the diseases were 


always the impetus. From the 14th to 16th 


centuries, new laws in the Ottoman Empire 


and parts of Europe required collection of 


death tolls during epidemics, Varlık says. 


Plague also hastened the development of pre-


ventive tools, including separate quarantine 


hospitals, social distancing measures, and, by 


the late 16th century, contact-tracing proce-


dures, says Samuel Cohn, a historian of the 


Middle Ages and medicine at the University 


of Glasgow. “All of these things that a lot of 


people think are very modern … were being 


devised and developed” back then. The term 


“contagio” took off, as officials and physicians 


sought to ascertain how plague was spread.


Cholera, caused by a bacterium in water, 


devastated New York and other areas in the 


1800s. It gave rise not only to new sanitation 


practices, but also to enduring public health 


institutions. “Statistics had proven what com-


mon sense had already known: In any epi-


demic, those who had the faintest chance of 


surviving were those who lived in the worst 


conditions,” historian of medicine Charles 


Rosenberg, now an emeritus professor at 


Harvard University, wrote in his influential 


book The Cholera Years: The United States in 


1832, 1849, and 1866. To improve those condi-


tions, New York City created its Metropolitan 


Board of Health in 1866. In 1851, the French 


government organized the first in a series 


of International Sanitary Conferences that 


From the Black Death to AIDS, outbreaks can spur scientists 
to rethink how they study disease and protect public health
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would span nearly 90 years and help guide 


the founding of the World Health Organiza-


tion in 1948. Cholera “was the stimulus for 


the first international meetings and coopera-


tion on public health,” Rosenberg says now.


Meanwhile, efforts to decipher disease con-


tinued: Although physicians who eyed germs 


as culprits remained a minority in the mid-


1800s, disease “was no longer an incident in 


a drama of moral choice and spiritual salva-


tion,” but “a consequence of man’s interac-


tion with his environment,” Rosenberg wrote. 


Fleas were identified as the carrier of plague 


during a global pandemic in the late 1800s 


and early 1900s, and the concept of insects 


as vectors of disease has influenced public 


health and epidemiology ever since.


A curious mix of remembering and for-


getting trails many epidemics. Some quickly 


vanish from memory, says David Barnes, a 


historian of medicine at the University of 


Pennsylvania. The 1918 flu, which killed an 


estimated 50 million people worldwide but 


was also overshadowed by World War I, is a 


classic example of a forgotten ordeal, he says. 


“One would expect that that would be a revo-


lutionary, transformative trauma, and yet 


very little changed” in its wake. There was no 


vast investment in public health infrastruc-


ture, no mammoth infusion of money into 


biomedical research. Although the 1918 pan-


demic did help spur a new field of virology, 


that research advanced slowly until the elec-


tron microscope arrived in the early 1930s.


In contrast, the emergence of HIV/AIDS 


in the 1980s left a potent legacy, Barnes says. 


A new breed of patient-activists fought dog-


gedly for their own survival, demanding 


rapid access to experimental treatments. 


They ultimately won the battle, reshaping 


policies for subsequent drug approvals. But, 


“It wasn’t the epidemic per se—the damage, 


the death toll of AIDS—that made that hap-


pen,” Barnes says. “It was activists who were 


organized and persistent, really beyond any-


thing our society had ever seen.”


It’s through this lens of human agency that 


Barnes and other historians contemplate 


COVID-19’s potential scientific legacy. The 


pandemic, like its predecessors, cast light on 


uncomfortable truths, ranging from the im-


pact of societal inequities on health to waste 


in clinical trials to paltry investments in 


public health. Questions loom about how to 


buttress labs—financially or otherwise—that 


were immobilized by the pandemic.


In COVID-19’s wake, will researchers re-


fashion what they study and how they work, 


potentially accelerating changes already un-


derway? Or will what Snowden calls “societal 


amnesia” set in, fueled by the craving to leave 


a pandemic behind? The answers will come 


over decades. But scientists are beginning to 


shape them now. j
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Large survey finds questionable 
research practices are common
Dutch study finds 8% of scientists have committed fraud


RESEARCH INTEGRITY 


M
ore than half of Dutch scientists 


regularly engage in questionable re-


search practices, according to new 


study results that are likely to ap-


ply to other countries. And one in 


12 admitted to committing a more 


serious form of research misconduct within 


the past 3 years: fabrication or falsification 


of research results. At 8%, that is more than 


double the rate reported in previous studies.


The Dutch National Survey on Research 


Integrity, the largest of its kind to date, 


took special precautions to guarantee the 


anonymity of respondents, says Gowri 


Gopalakrishna, who led the sur-


vey team. “That method increases 


the honesty of the answers,” says 


Gopalakrishna, an epidemio-


logist at Amsterdam University 


Medical Center. “So we have good 


reason to believe that our out-


come is closer to reality than that 


of previous studies.”


The results, published last 


week in two preprint articles 


on MetaArXiv, are based on a 


smaller sample than the team 


had hoped. Last year, they in-


vited more than 60,000 re-


searchers working across all 


fields at some 22 Dutch universi-


ties and research centers to take part. How-


ever, many institutions refused to cooperate 


for fear of negative publicity, and only about 


6800 completed surveys were received. Still, 


that’s more responses than any previous re-


search integrity survey, and Daniele Fanelli, 


a research ethicist at the London School of 


Economics, calls the study “one of the best 


in the field.”


Participants were asked about cases of 


fraud as well as a less severe category of 


“questionable research practices,” such as 


carelessly assessing the work of colleagues, 


poorly mentoring junior researchers, or fail-


ing to report negative results. The survey 


probed motivation, and it also asked about 


“responsible behavior”: correcting one’s own 


published errors, sharing research data, and 


“preregistering” experiments—posting hy-


potheses and protocols ahead of time to re-


duce the bias in later analysis.


Ph.D. students had the hardest time 


meeting the standards of responsible re-


search. Some 53% of them admitted to 


engaging in one of the 11 questionable re-


search behaviors within the past 3 years, 


compared with 49% of associate and full 


professors. Pressure to publish was most 


strongly correlated with questionable re-


search behavior, and fear of being caught 


by peer reviewers was the biggest factor in 


inhibiting misconduct.


Elisabeth Bik, a scientific integrity con-


sultant who specializes in detecting image 


manipulation in biomedical research pa-


pers, is not surprised by the survey’s esti-


mated prevalence of fraud. On average, she 


has found image manipulation 


in 4% of papers she examined. 


“But most manipulation cannot 


be detected,” she says. “What we 


see is the tip of the iceberg. It’s 


probably between 5% and 10%, 


which is close to the 8% mis-


conduct in this survey.”


Still, she says many of the 


questionable research practices 


mentioned in the survey, and 


even some examples of out-


right fraud, should not always 


be viewed as black and white. 


“Excluding an outlier from 


your results is falsification, but 


sometimes you have good rea-


sons to do so,” she says. “And publishing 


your negative results is just very hard,” be-


cause many journals lack interest.


Fanelli adds that he doesn’t think Dutch 


researchers are any less ethical than col-


leagues elsewhere. After the fraudulent 


work of psychologist Diederik Stapel was 


exposed in 2011, the Netherlands has been 


at the forefront of promoting scientific in-


tegrity, he says. In 2018, collaborating in-


stitutions published the Netherlands Code 


of Conduct for Research Integrity.


But awareness is not enough to banish 


bad behavior, Gopalakrishna says. “It’s 


about what researchers are judged on, and 


currently that’s quantity over quality,” she 


says—a pressure that can drive cutting cor-


ners. “Instead, you want transparent, re-


sponsible research to become the norm.” j


Jop de Vrieze is a journalist in Amsterdam.


By Jop de Vrieze


“Most 
manipulation 


cannot be 
detected. 


What we see 
is the tip 


of the iceberg.”
Elisabeth Bik, 
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COVID-19: A Time to Reinvest in Our Scientists


To the Editor:


The coronavirus disease (COVID-19) pandemic has profoundly
challenged the careers of physicians and scientists. Although we
should take pride in the care we have provided and our many
extraordinary scientific accomplishments, the pandemic has taken a
toll on many of our colleagues. Healthcare provider burnout (1) has
been pronounced among academicians whose professional
aspirations, need for dedicated research time and institutional
support, and dependency on collaborations compete directly with
COVID-19–imposed increased clinical duties, laboratory closures
and disrupted research, social distancing, financial constraints, and
additional domestic responsibilities. Although the future of
physician-scientists, early career scientists, and women scientists
has long been recognized as in peril (2, 3), COVID-19 has
intensified these challenges that arguably threaten their career
trajectories and endanger the future of academic medicine.


The success of academic medical centers (AMCs) is dependent
on leveraging profits from clinical revenue to train clinicians and
scientists and applying this new knowledge to cutting-edge
programs. However, the dependence of AMCs on clinical revenue,
combined with reduced profit margins during the COVID-19
pandemic (down .25% after including support from the CARES
Act (4)), has reduced support for research training, emerging and
established scientists, and scientific infrastructure.


Social distancing, a reality of our “new normal,” has limited
opportunities for collaboration and spontaneous interactions.
Although our profession has adapted remarkably to new methods of
communication, unstructured scientific discussions, often the source
of creativity and innovation, have suffered from constraints of social
distancing. Early career investigators who are just beginning to
establish collaborative networks will likely be most affected.


Women academicians have more domestic responsibilities than
men, even in dual career academic couples (5), and consequently,
COVID-19 has further added to this disparity with a measurable
decrease in female authorship (6). Before COVID-19, women,
more than men, were making adjustments in their professional
roles to accommodate their personal lives, including their area of
expertise and commitment to research (7). Women scientists are
now juggling more—trying to balance their career priorities with
immediate concerns of childcare, home schooling, and care for
elderly parents. In the absence of intervention, these developments
foreshadow a worsening gender gap in academic medicine, as has
been experienced by the general workforce (8).


Potential Solutions
The pandemic has highlighted the importance of science. Basic
modeling and infectious disease epidemiology have helped us
understand what’s next, masks and social distancing have controlled
the spread of infection, clinical trials have identified beneficial


therapies, novel serologic assays and monoclonal antibodies have
identified the extent of disease and controlled outbreaks, and broad
administration of effective vaccines will control the spread of
infection. Moreover, interdisciplinary collaboration was critical to
our ability to take care of severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2)–infected patients and to develop
effective vaccines in record time. However, physician-scientists, early
career scientists, and women scientists need support from several
sources to maintain the trajectories of their careers.


First, we should reorient our medical centers around team
science and integrated mentorship programs. Scientific partnerships
that combine clinical insight with cutting- edge research have long
been proposed as an effective approach to secure the future of
emerging scientists and physician-scientists. Physicians uniquely
understand disease and by being part of interdisciplinary teams of
basic scientists, public health scientists, engineers, and others are
able to more meaningfully contribute to the cycle of discovery (9).
Social distancing and subsequent professional isolation has made it
more apparent that scientific partnerships are needed to foster the
development of early career scientists. Dedicated mentors working
in teams to support the development of our emerging scientists are
essential their success. Supporting interdisciplinary environment
with team science and mentorship will require that we realign our
culture, values, infrastructure, and investments to reward and
promote collaborative accomplishments.


Second, we need to invent ways to revitalize chance interactions
and support social networking. Virtual scientific conferences should
freely include mentoring and networking sessions, and after a period
of time, these conferences should be made universally accessible.
However, we need to advance novel approaches to stimulate
spontaneity in our professional lives.


Third, we need to recognize that additional responsibilities at
home represent key drivers that not only limit career development
but force some of our colleagues to leave medicine and science.
Programs addressing childcare, home schooling, cleaning services,
and eldercare are needed to restore balance to home and work. We
also need to think more creatively about flexible work expectations
and more broadly about work environments and support a culture
in which both men and women are accepted as caregivers.


Fourth, we need to recognize that these additional
responsibilities and competing priorities, along with isolation and
loneliness, take an emotional toll. Consequently, although wellness
programs are essential, work environments should foster trust,
inclusion and equity, and career development and provide dedicated
mentorship (1).


Fifth, funding agencies are critical to reinvestment in our
scientists. Although extending deadlines for grant submission,
relaxing recruitment milestones, and expanding the scope of no-cost
extensions have proved helpful, funding agencies should also
consider developing programs to give scientists back the time lost to
COVID-19. Emerging scientists would benefit from fully funded
extensions of mentored research and early career development
awards. The NIH can establish programs, similar in impact to
the Doctor Draft for the Korean and Vietnam Wars, that would
reinvigorate the pool of physician-scientists. Expanded support for
trainees and emerging scientists should be considered, focusing
on transition points in career development and programs that
stimulate collaboration between M.D. and Ph.D. scientists (9).


This article is open access and distributed under the terms of the Creative
Commons Attribution Non-Commercial No Derivatives License 4.0
(https://creativecommons.org/licenses/by-nc-nd/4.0/). For commercial
usage and reprints, please contact Diane Gern (dgern@thoracic.org).
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Sixth, AMCs and philanthropic foundations should recognize
that their financial reserves were established to provide support in
times of need. Investments should be focused on our scientists who
are torn between their careers and their families, and those who need
to make up for time lost to the pandemic. Start-up packages should
be extended, investments should be made in infrastructure to
stimulate programmatic research, and early career scientists should
be provided additional time to reach scientific goals.


Finally, there is the larger problem of how science is valued by
our nation, which, despite the current economic travails brought
about by the pandemic, is wealthy. Congress must now face up to the
sad lessons learned from the ways science has been pushed aside in
the pandemic by political leaders and substantially increase the
federal research budget. It is time to go big.


Concluding Remarks
To sustain our scientific pipeline and ensure the future of academic
medicine, there is an urgent need for funding agencies, schools of
medicine, AMCs, and philanthropic foundations to address the
challenges the pandemic has imposed with bold approaches that will
require realignment of our culture, values, infrastructure, and
investments. To do nothing, or to continue the status quo, is not an
option. n


Author disclosures are available with the text of this letter at
www.atsjournals.org.


Marisha Burden, M.D.
Sonia C. Flores, Ph.D.
David A. Schwartz, M.D.*
University of Colorado1
Aurora, Colorado


*Corresponding author (e-mail: david.schwartz@cuanschutz.edu).
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