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@ OPINION

We need to improve the welfare of life science

trainees

Daniele Simoneschi®*-<"

As the COVID-19 pandemic continues to sweep
across the globe, the media and the general public
are turning to biomedical scientists in hopes of
quick remedies. And while terms such as “contact
tracing,” “convalescent plasma,” and “PCR testing”

become part of our daily vocabulary, a new spot-
light has been shone on the importance of aca-
demic scientists in the fight for human healthcare
and well-being. Yet, for years, few have acknowledged
the lack of appreciation experienced by science’s

primary workforce: graduate students and postdoctoral
fellows.

Indeed, to anticipate and prevent the next pan-
demic, biomedical science must provide its labor
force with the backing and respect it deserves. More
vigorous aid of academic science would infuse train-
ees with much needed assistance that could lead to
novel ideas and solutions for the fight against human
diseases, including COVID-19. In light of this devas-
tating health crisis as well as some very unfavorable

Many scientist trainees in academia strive in vain for a sustainable career path. Their plight is well known, and yet
trainees still struggle with poor living and working conditions. It's a plight made worse by the pandemic and recently
implemented immigration restrictions. Image credit: Dave Cutler (artist).
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recent changes in immigration policies, we must ad-
dress the persistent challenges across academia and
envision a future in which institutions and governments
fully recognize the value of a life science trainee.

In 2009, | moved to the United States as a young
and perhaps naive ltalian undergraduate student look-
ing for an excellent education and a better future.
When [ enrolled in a Ph.D. program in biomedical sci-
ences, little did | know just how undervalued a grad-
uate student would be—and how much self-sacrifice
would be required. On realizing that most of the fel-
lows in training shared my same tormented condition,
reality soon crushed my dreams.

| later discovered that the neglect of scientist
trainees in academia was not a new concern. And
yet, the conditions have not substantially improved.
Although oft discussed among peers, the poor work-
ing condition of life science trainees is frequently
branded as a taboo subject. Everyone knows the
circumstances, but no real, lasting actions have been
taken to correct the status quo.

A quick refresher: The yearly stipend of a biomed-
ical Ph.D. student in the United States averages
$30,000, with only a few schools disbursing stipends
that barely exceed poverty thresholds. Pursuing a
doctorate in life science routinely requires 12-hour
shifts (often including weekends) and an average of
6 years. Thus, students often enter early adulthood
with lots of uncertainty. Struggling to pay for their
shared apartment and unable to save for future mile-
stones (e.g., buying a house, having children, invest-
ing in their retirement), students let themselves
envision a future in which their sacrifices will pay off.
But the next “academic step” will again disappoint, as
the life of a postdoc often isn't much better. Stipends
are relatively low, and these highly educated, skilled
individuals are forced to scrimp and save. | have wit-
nessed many senior postdocs in their mid-to-late 30s
gleefully smuggle out entire boxes of pizza at the end
of a seminar—a trophy to showcase to their lab mem-
bers for dinner. And yes, dinner most often takes place
in the lab’s break room!

In a sense, the inequities of the system fall even
more heavily on postdoctoral fellows, who are more
apt to be supporting families as well as more likely to
experience poverty, anxiety, and depression (1). Post-
doctoral fellowships can help nurture careers; but with
an annual salary of about $50,000, the perils of life
science postdocs can also last well after the comple-
tion of their training (2, 3). Still, postdoctoral training
remains a needed stepping stone for academic posi-
tions in the life sciences; students would be wise to
consider making career plans early in their Ph.D. stud-
ies. And graduate schools should offer courses that
explore various career paths for students seeking life
science job positions, helping them see the advan-
tages and disadvantages of postdocs and other
early-career moves.

Importantly, all life scientists in academia are
regarded as “trainees” for the duration of their re-
searchsworksfizessfromsthe beginning of their Ph.D.
studies to the completion of their postdoctoral
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fellowships—an estimated 11-12 years of combined
training (4)], hence the long-standing debate over
whether trainees should be treated as employees
and thus compensated accordingly. With more in-
tense competition for academic positions and higher
demands to publish more comprehensive, nearly “en-
cyclopedic” articles, the perils that scientist trainees
experience have profound consequences on their
welfare.

They also pose relatively novel challenges. For
instance, the average price of an undergraduate
degree has skyrocketed 161% since 1987 [adjusted
for inflation (5, 6)], forcing many students into gradu-
ate school with an estimated $50,000 to $100,000 in
student loans. Moreover, rent in several cities in the
United States has dramatically soared without a com-
mensurate increase in salaries. Rent in Boston, New
York City, and San Francisco—three important univer-
sity hubs—is up as much as 70% since 2010 (7, 8).

COVID-19 Complications
In recent months, the COVID-19 pandemic has com-
plicated career prospects and further exacerbated fi-
nancial inequalities (9, 10), making it nearly impossible
for some trainees to pay off their loans while meeting
their monthly rent. This effectively weeds out those
individuals who cannot commit to a long-term, low-
paying education program such as a biomedical sci-
ences Ph.D. By excluding prospective scientists be-
cause of their financial status or ability to meet their
monthly bills, universities are neglecting a plethora of
talented, motivated, and passionate students who
could have made tremendous contributions to the
advancement of biomedicine, an especially important
pursuit during a health crisis. Furthermore, increased
financial stability would not only translate into more
inclusive and accessible career options for people
hailing from diverse backgrounds, but it would also
provide a more dignified and sustainable lifestyle that
boosts productivity and efficiency in the work setting,
allowing for faster discoveries and disease treatments.
Complicating matters, international trainees, who
account for a significant portion of the research
workforce in the United States, are ineligible for most
benefits, federal grants, or side jobs but are often
regarded as residents for tax purposes. Following a
recent executive order suspending new work visas,
international scientists faced even more uncertainty
regarding their future prospects. Between January
and May, the number of visas issued to highly skilled
foreign workers plummeted by more than 90%, and
officials now predict that the U.S. State Department
will see an 82% reduction in visa applications through
2021 (11, 12). Yet, heads of leading American bio-
medical research laboratories advocate for more im-
migrant scientists to join the U.S. research workforce
(13, 14) and strongly opposed the suspension of new
work visa in the form of a petition which has currently
reached more than 3,300 signatories (15). Remarkably,
a recent Twitter trend, ignited by President Trump's
visa ban and spread via the hashtag #immi-
grantscience, reveals how U.S. research labs would be
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decimated—a scenario starkly illustrated by removing
international trainees from their group photos, including
those who are at the forefront of COVID-19 research.

Unfortunately, the plight of this army of scientists
arises from a difficult decision that trainees are forced
to make. They must choose between performing the
science that they love, and a more stable, financially
secure, and dignified life. Soon, the decision to pursue
their passion for science mutates into a self-imposed
acceptance of the status quo, as trainees keep rein-
forcing their mantra: “One day these sacrifices will pay
off.” But will they really? With the number of trained
biomedical scientists on the rise, and the number of
available principal investigator positions in academia
remaining stagnant (16), postdocs are left to compete
for prey like ravenous sharks. Lacking a salary that
matches their position and facing limited recogni-
tion for their roles, postdocs hoping to find a job in
academia frantically pursue first-author publications
in high-impact journals. But with greater competi-
tion comes a greater temptation to cut corners,
which may contribute to the reproducibility crisis
some have documented (17-19).

Owing to the paucity in tenure-track positions,
early-career scientists in life science are increasingly
turning to alternative career options outside acade-
mia. With the expansion of the biotechnology and
pharmaceutical sectors over the last few decades,
talented trainees swiftly abandon their dreams of be-
coming principal investigators. Higher salaries, paid
overtime, retirement plans, and stock options are just
a few of the benefits that many trainees experience when
transitioning from academia to industry. This flow of
trainees into the private sector reduces the talent
pool available to academic institutions in the long
term. Some scientists will welcome this path. But the
fact remains that basic research represents a pillar of
academic science and a cornerstone of medical ap-
plications—including COVID-19 diagnostics, therapeu-
tics, and vaccines sold by private pharmaceutical
companies.

Since the late 1940s, higher educational attain-
ment in the United States has steadily increased, cur-
rently hitting an all-time high of 35% of the population
who have completed four years of college or more.
Since then, numerous generations, including my own,
have been brought up believing that higher education
is a means to achieve a brighter future. | can still re-
member adults telling my younger self: “You need to
study if you want to do well in life.” But despite
achieving the culmination of my academic growth,
higher education in science did not correlate with a
better quality of life. In fact, to train in academia, we
are asked to put our lives aside and to commit to
sacrifices that will eventually offer a path to a satisfying
career. But although we believe those same sacrifices
to be indispensable for the enrichment of our future
prospects, we forfeit our possibility for a more dig-
nified present. Yet, graduate students and postdocs
are the vital engine of academic science and are
among the people the world relies on to guard
against the threat of a deadly virus. To change the

status quo, universities and policymakers need to
take action.

Room for Improvement

Trainees must first initiate a discussion with their in-
stitutions’ leaders. And these leaders should appreci-
ate that the highest level of education should not
require dire conditions. It is not alright to raise a family
in a studio apartment; it is not dignified to be worked
to exhaustion without overtime benefits; it is not ac-
ceptable to be undervalued. Institutions need to ac-
knowledge the importance of their workforce and
reexamine how they distribute funds. They should
mitigate the enormous disparities between trainers’
and trainees’ salaries and offer wages that support a
better quality of life. And although an increase in sti-
pends and salaries across academic institutions would

Unfortunately, the plight of this army of
scientists arises from a difficult decision
that trainees are forced to make. They
must choose between performing the
science that they love, and a more stable,
financially secure, and dignified life.

provide much needed support for the well-being of
trainees, a combination of external funding options
would enable faster and more flexible solutions.
Manufacturers, biotech, and pharmaceutical compa-
nies can help via collaborations and sponsorships that
can better account for local differences in stipends
and costs of living. Similarly, nongovernmental sources
(such as private, nonprofit organizations and philan-
thropic foundations) should partner with academic in-
stitutions to facilitate financial support and provide
more flexibility to international students and people
from diverse backgrounds. American institutions could
leamn from the European model of graduate-level ed-
ucation, which sets the length of a Ph.D. training at
3 years to incentivize students to swiftly pursue their
career paths, while reducing the duration of their
financial stress.

Of course, a reform that provides increased finan-
cial support must also entail a greater sense of re-
sponsibility. Although infusing more money into
academic research is an important investment for
the well-being of humankind, trainees must always
remember their obligation to society, by striving for
excellence and justifying the relevance and impor-
tance of their work for the benefit of the general
public.

Ideally, institutions will ally with trainees to ensure
that governments take serious action. With $2.4 trillion
spent to combat the U.S. coronavirus emergency (20)
and a projected $8 trillion reduction in GDP through
2030 (21), the $40 billion the National Institutes of Health
(NIH) invests yearly on medical research (22) appears
modest. Although proactively spending money for
the prevention of a possible—but not certain—health
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threat has always been a point of contention in the
political forum, the current pandemic has certainly
highlighted the need for allocating a higher budget
to biomedical research—an investment that is un-
doubtedly well worth its return. Ironically, the U.S.

welfare comes higher productivity and better sci-
ence, which will be helpful for the prevention of a fu-
ture pandemic at a fraction of the cost—and more
importantly, at a fraction of the lives lost. It is time
to give science’s primary workforce the attention it

military budgeted $686 billion for 2019 (23), osten-  deserves.
sibly to fight threats to the nation, whilst an invisible
enemy was marching undetected. Increasing the an- Acknowledgments

nual NIH Spehding would finally breathe new life into | thank Gergely Rona, Alfie O’sullivan, Francesco Simoneschi, Sor-
the welfare of training scientists. And with improved asicha Nithikasem, and Michele Pagano for critical insights.

1 C. Arnold, The stressed-out postdoc. Science 345, 594 (2014).

2 D. Powell, The price of doing a postdoc. Science 10.1126/science.caredit.a1700003. (2017).

3 S. Kahn, D. K. Ginther, The impact of postdoctoral training on early careers in biomedicine. Nat. Biotechnol. 35, 90-94 (2017).

4 H. Sauermann, M. Roach, SCIENTIFIC WORKFORCE. Why pursue the postdoc path? Science 352, 663-664 (2016).

5 National Center for Education Statistics, https://nces.ed.gov. Accessed 22 September 2020.

6 J. Berman, J. Zehngebot, Paying for your college, 30 years ago vs. today. MarketWatch, 21 November 2017. https://www.
marketwatch.com/graphics/college-debt-now-and-then/#averagecost. Accessed 23 September 2020.

7 I. Lupa, The Decade in Housing Trends: High-Earning Renters, High-End Apartments and Thriving Construction. RENTCafé Blog,
December 2019. https://www.rentcafe.com/blog/rental-market/market-snapshots/renting-america-housing-changed-past-decade/.
Accessed 23 September 2020.

8 E. Davenport, New York City sees the 15th highest rent increase over the last ten years: report. AMNY, 27 January 2020. https://www.
amny.com/real-estate/new-york-city-sees-the-15th-highest-rent-increase-over-the-last-ten-years-report/. Accessed 23 September
2020.

9 Postdocs in crisis: Science cannot risk losing the next generation. Nature 585, 160 (2020).

10 C. Woolston, Pandemic darkens postdocs’ work and career hopes. Nature 585, 309-312 (2020).

11 S. W. Kight, The plunge in highly skilled work visas. Axios, 12 September 2020. https://www.axios.com/immigrant-work-visas-h1b-
coronavirus-a9dcéaeb-60cc-46be-ae3d-aa198f8c54ba.html?utm_source=twitter&utm_medium=social&utm_
campaign=dd91220&utm_content=1100. Accessed 23 September 2020.

12 Y. Torbati, D. Lind, Internal memo shows Trump administration expects drastic drop in demand for U.S. visas for years to come,
ProPublica, 14 August 2020. https://www.propublica.org/article/the-trump-administration-is-predicting-a-drastic-drop-in-demand-
for-u-s-visas-for-years-to-come?utm_source=newsletter&utm_medium=email&utm_campaign=sendto_newslettertest&stream=top.
Accessed 23 September 2020.

13 I. Aifantis, B. G. Neel, U.S. biomedical research needs more immigrant scientists, not fewer! Cancer Cell 38, 308 (2020).

14 B. D. Brown, A. M. Leader, J. Vilcek, M. Merad, “America first” will destroy U.S. science. Cell 183, 841-844 10.1016/
j.cell.2020.09.025. (2020).

15 New visa policies harm America’s interests, https://cornhundred.github.io/biomed-scientist-against-visa-bans/. Accessed 23
September 2020.

16 N. Ghaffarzadegan, J. Hawley, R. Larson, Y. Xue, A note on PhD population growth in biomedical sciences. Syst. Res. Behav. Sci. 23,
402-405 (2015).

17 M. Baker, 1,500 scientists lift the lid on reproducibility. Nature 533, 452-454 (2016).

18 L. A. Barba, The hard road to reproducibility. Science 354, 142 (2016).

19 E. Marcus, Credibility and reproducibility. Cell 159, 965-966 (2014).

20 J. Sergent, L. King, M. Collins, 4 coronavirus stimulus packages. $2.4 trillion in funding. See what that means to the national debt. USA
Today, 8 May 2020. https://www.usatoday.com/in-depth/news/2020/05/08/national-debt-how-much-could-coronavirus-cost-
america/3051559001/ Accessed 23 September 2020.

21 Congressional Budget Office, Comparison of CBO's May 2020 interim projections of gross domestic product and its January 2020
baseline projections. https://www.cbo.gov/publication/56376. Accessed 23 September 2020.

22 National Institutes of Health, Budget. https://www.nih.gov/about-nih/what-we-do/budget. Accessed 23 September 2020.

23 U.S. Department of Defense, FY2019 defense budget. https://dod.defense.gov/News/SpecialReports/Budget2019.aspx. Accessed
23 September 2020.

Simoneschi
Opinion: We need to improve the welfare of life science trainees
www.man

draa.com


https://nces.ed.gov
https://www.marketwatch.com/graphics/college-debt-now-and-then/#averagecost
https://www.marketwatch.com/graphics/college-debt-now-and-then/#averagecost
https://www.rentcafe.com/blog/rental-market/market-snapshots/renting-america-housing-changed-past-decade/
https://www.amny.com/real-estate/new-york-city-sees-the-15th-highest-rent-increase-over-the-last-ten-years-report/
https://www.amny.com/real-estate/new-york-city-sees-the-15th-highest-rent-increase-over-the-last-ten-years-report/
https://www.axios.com/immigrant-work-visas-h1b-coronavirus-a9dc6aeb-60cc-46be-ae3d-aa198f8c54ba.html?utm_source=twitter&utm_medium=social&utm_campaign=dd91220&utm_content=1100
https://www.axios.com/immigrant-work-visas-h1b-coronavirus-a9dc6aeb-60cc-46be-ae3d-aa198f8c54ba.html?utm_source=twitter&utm_medium=social&utm_campaign=dd91220&utm_content=1100
https://www.axios.com/immigrant-work-visas-h1b-coronavirus-a9dc6aeb-60cc-46be-ae3d-aa198f8c54ba.html?utm_source=twitter&utm_medium=social&utm_campaign=dd91220&utm_content=1100
https://www.propublica.org/article/the-trump-administration-is-predicting-a-drastic-drop-in-demand-for-u-s-visas-for-years-to-come?utm_source=newsletter&utm_medium=email&utm_campaign=sendto_newslettertest&stream=top
https://www.propublica.org/article/the-trump-administration-is-predicting-a-drastic-drop-in-demand-for-u-s-visas-for-years-to-come?utm_source=newsletter&utm_medium=email&utm_campaign=sendto_newslettertest&stream=top
https://cornhundred.github.io/biomed-scientist-against-visa-bans/
https://www.usatoday.com/in-depth/news/2020/05/08/national-debt-how-much-could-coronavirus-cost-america/3051559001/
https://www.usatoday.com/in-depth/news/2020/05/08/national-debt-how-much-could-coronavirus-cost-america/3051559001/
https://www.cbo.gov/publication/56376
https://www.nih.gov/about-nih/what-we-do/budget
https://dod.defense.gov/News/SpecialReports/Budget2019.aspx
https://doi.org/10.1073/pnas.2024143118

