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Signs of Stress 
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Nature 2016;538:446-9 



What They’re Saying 

• Desperate pursuit of grants 
• No time for science 
• Extreme competition … to cut corners 
• Dependence on senior scientists 
• Administrative overload ... No help 
• Long hours 
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Nature 2016;538:446-9 



The “Fight for Funding” Is The Biggest Concern 
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Powell K.  Nature (November 4, 2016) 
http://www.nature.com/news/hard-work-little-reward-nature-readers-reveal-working-hours-and-research-challenges-1.20933  
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“What the Data Show” 
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Media 
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“The average age at which the 
lucky few actually get a grant has 
steadily increased — it is now 42, 
up from 35 in 1980, which means 
biomedical scientists in academia 
are essentially apprentices until 
middle age. And the tendency is 
for the grants to go to scientists 
who already have them, making it 
harder and harder to break into 
the system.” 

https://www.nytimes.com/2016/07/14/upshot/so-many-research-scientists-so-few-openings-as-professors.html?_r=0  
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Root Causes of our Stress … 
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“We identified two core problems: 
 
• Too many researchers vying for too few dollars. 
• Too many postdocs competing for too few positions. 
 
Most other issues can be viewed as symptoms.” 



NIH 

   1980               1990           2000  2010 

10B 

20B 
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Thanks to OER DPEA and SARB 



Look a Little Deeper – Who’s Being Funded 
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And a Bit Deeper 
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PLOS ONE | DOI:10.1371/journal.pone.0168511 



New Investigators Includes Mid-Career 

16 

“[There are] properties within the RPG award 
system that promote more established awardee[s].  
[There is] a reduction in the number of RPG 
awards received by mid-career investigators and 
[fewer] independent laboratories.” 
 Charette M et al.  PLOS ONE 2016; DOI:10.1371/journal.pone.0168511 
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There are Three Types of Players 

Those with no grants, those with only one grant, 
and those with more than one grant 

RPG 
Grant 
Award 

RPG 
Grant 
Award 

RPG 
Grant 
Award 

Thanks to Marc Charette 
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Consequences of Failing to Renew 

Players, who have 
only one award and 
fail to renew their 

award, may be 
forced from the 

game 
RPG 
Grant 
Award 

RPG 
Grant 
Award 

Competing Renewal 
Failure 

RPG 
Grant 
Award 

Thanks to Marc Charette 
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Multiple Grants confer Survival Enhancement 

Repeated cycles of the RPG Award Renewal 
game will gradually diminish the population 

of players who have only one grant 

RPG 
Grant 
Award 

RPG 
Grant 
Award 

RPG 
Grant 
Award 

Player with 
selective 

disadvantage 

Thanks to Marc Charette 
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OER SARB 

Presenter
Presentation Notes
Early stage investigators: In decline (a lower and lower proportion of all funded investigators) until the ESI policy was implemented, then stabilized (but not growing)
Late stage investigators: Growth started in mid-1990s with end of mandatory retirement and beginning of NIH doubling
Mid-stage investigators: Curve has shifted direction beginning with the payline crash of 2005-2006 and has continued downward trend.
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What’s Happening? Scientists and Everyone Else 
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www.pnas.org/cgi/doi/10.1073/pnas.1611748114   

Blau, Weinberg 

http://www.pnas.org/cgi/doi/10.1073/pnas.1611748114


What’s Happening?  Now … in Words 
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“Our major findings are that (i) the scientific workforce has 
aged rapidly in recent years relative to the workforce as a 
whole; (ii) the main causes have been a decline in the 
retirement rate of older scientists, which occurred after the 
elimination of mandatory retirement, and a convergence … as 
the baby boom cohort has aged; and (iii) current trends imply 
a further substantial increase in the age of the scientific 
workforce in coming years.” 
 

www.pnas.org/cgi/doi/10.1073/pnas.1611748114   

http://www.pnas.org/cgi/doi/10.1073/pnas.1611748114


Root Causes of our Stress … 
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“We identified two core problems: 
 
• Too many researchers vying for too few dollars. 
• Too many postdocs competing for too few positions. 
 
Most other issues can be viewed as symptoms.” 
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Does it Help? 
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Nature Biotechnology.  2017;35:90-3 



More PhDs and More Post-Docs 
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Nature Biotechnology.  2017;35:90-3 



Years of Training 
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Nature Biotechnology.  2017;35:90-3 



Where They Work 

29 
Nature Biotechnology.  2017;35:90-3 



Where are Biomedical PhDs Working? 
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Nature Biotechnology.  2017;35:90-3 



The “Penalty” 
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Nature Biotechnology.  2017;35:90-3 



Diversity 

32 

http://nces.ed.gov/programs/digest/2013menu_tables.asp  

CBE—Life Sciences Education • 15:fe4, 1–5, Fall 2016  

“We can build through more 
focus on the nodes where 
attrition is most common. 
[Focus] on retention, 
continuity, flexibility, and 
innovation across the career 
pathway.”  
 

Hannah Valantine, Kay Lund, and 
Alison Gammie 

 

http://nces.ed.gov/programs/digest/2013menu_tables.asp


Efficiency: Maybe It Makes Sense? 
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Sinatra R et al.  Science 2016;354:596 



“Random-Impact Rule” 
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“Impact is random within a scientist’s sequence of publication.” 
Sinatra R et al.  Science 2016;354:596 



“Random-Impact Rule” 

35 
Sinatra R et al.  Science 2016;354:596 

“There are no discernible changes in impact before or after a 
scientist’s highest-impact work.” 
 



Distribution of Dollars to Awardees … 
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Alberts B et al.  PNAS.  2014;111:5773-7  

“Agencies should be sensitive to the total numbers of dollars granted 
to individual laboratories…—although different research activities have 
different costs—at some point, returns per dollar diminish. We applaud 
the recent decision by the NIH to examine grant portfolios carefully before 
increasing direct research support for a laboratory beyond $1M per year.” 
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10% of Scientists Receive 40% of the Money 



OER SARB 



Described Elsewhere 

39 

“The main determinant of scientific production is not so much 
the money invested but rather the number of researchers at 
work, and that by funding a greater number of researchers, 
we increase the overall research productivity. Furthermore, 
there is a certain degree of serendipity associated with 
scientific discoveries and funding the work of as many 
researchers as possible increases the likelihood that 
some of them make major discoveries.” 
 



More People in Research 
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“Research sponsors should 
monitor …  Limiting the 
amount of funding awarded to 
any individual scientist would 
enable more people to be 
actively engaged in research 
… Might enhance productivity 
overall ...” 



Congressional Input 
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What the Law Calls For 

42 

“The Director of the National Institutes of Health 
shall … develop, modify, or prioritize policies, as 
needed … to promote opportunities for new 
researchers and earlier research independence, 
such as policies to increase opportunities for 
new researchers to receive funding, enhance 
training and mentorship programs for researchers, 
and enhance workforce diversity.” 
 



New, Mid-, & Established Investigators: Right Path? 

43 

“[NIH Director Francis Collins] worries that the current system may delay the 
desired progression of early-career scientists. ‘If the model is that the senior 
investigator continues to be the principal investigator, and the junior scientist is 
not quite independent, then what are we propagating?’ he asked.” 
 

http://www.sciencemag.org/news/2016/12/nih-discusses-curbing-lab-size-fund-more-midcareer-scientists  
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