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Our Funding Crisis – The Losses We Have Sustained
The customary NIH review process is experiencing increasing 

criticism with questions being raised regarding bias, competency, 
fairness, and reliability [1-3]. Concerns are expressed about mismatch 
in expertise between applicants and reviewers, anonymity of reviewers 
reducing accountability, and inconsistencies in scoring between 
reviewers. Such concerns are troubling indicators of a review process 
that has not evolved with the increased specialization and complexities 
of modern research [4,5]. Much needed debate continues as to whether 
reform is needed by way of restructuring or complete overhaul; yet, 
plausible recommendations on how to accomplish this are sorely 
lacking. Understandably, frustrations run high in the current funding 
climate with dropping pay lines, increased competition for limited, 
often declining funds, and questionable reviews from the Study 
Sections we once revered for their level of expertise, their constructive 
approach to reviewing, and their unyielding intellectual support and 
mentorship for scientific advancement.

Much is at stake for the future of U.S. biomedical research. U.S. 
funding has historically provided the major contributions to global 
improvement in the health and longevity of individuals and populations 
in developed countries [6]. With the remarkable advances made in 
basic discoveries over the past several decades, sustained, long-term 
investments are necessary to continue translating these discoveries 
into clinically useful treatments; as well as preventing stagnation of our 
national research capability. In spite of this need, the U.S. is rapidly 
losing ground as the preeminent research nation. The U.S. has the 
slowest annual growth rate in research dollars (1.5%/year), followed 
by Europe (4.1%/year), and Canada (4.5%/year) [6]. Most notably, the 
Asian countries increased research funding from $28 billion in 2004 to 
$52.4 billion in 2011 (9.4%/year), with the largest increases in China, 
India, South Korea, and Singapore [6]. Based on this financial reality, 
our chant becomes, “Congress needs to increase appropriations for 
research funding in order for us to keep pace with other developed 
nations”. Thus far, our chant is heard, but to no effect. Competing 
priorities are a sobering reality for U.S. budget management and 
decision making. U.S. citizens face continued economic challenges with 
a seemingly endless war on global terrorism [7], providing health care 
for the many who lack coverage [8], and a continually rising national 
debt to meet some of the most basic obligations. In this light, the option 
of revitalizing the NIH budget to levels that are capable of funding 
upwards of 20-30% of applications is not a likely scenario in the near 
future, or even within the career time of mid-career investigators [9]. 

Continued stagnation in research funding will only accelerate 
the decline in global competitiveness among U.S. scientists [10]. 
Perhaps worse is the interruption of the processive nature of scientific 
discoveries. The continuity of scientific discovery relies heavily upon 
the processive accumulation of knowledge that serves to inform future 
investigations and the training of future scientists. Our research 
productivity as a scientific community is measured by our collective 
knowledge. Few of us can claim to have identified a “cure” for a medical 
malady, yet this does not diminish our individual contributions to 

the future of U.S. science. Through a life of dedication, sacrifice, and 
persistence, we each add our knowledge to the whole with the hope and 
anticipation that our discoveries will catapult other scientists to make 
their contributions, or perhaps find the elusive “cure”. In addition, 
we are also experiencing losses among our ranks of established 
scientists. We are no longer in a time or place to make predictions 
that our current funding crisis will result in the loss of well-trained, 
seasoned investigators in their prime; the loss of active U.S. scientists is 
happening now and jeopardizing our ability to maintain the continuity 
of scientific discovery [11,12]. Many of us have personally witnessed 
our colleagues suffer in solitude because of non-renewed funding, 
the inability to continue their contributions to advance science, lost 
opportunities to train the next generation of scientists, and ultimately 
the anguish of closing their lab door and ending their research careers. 
Many of our colleagues are not the new, untested scientists who are 
unable to meet the challenges of peer-review and manage the rigors 
of advancement in the academic and private sector. Our colleagues 
are those who have met all of these challenges and succeeded; they are 
the Associate and Full Professors in Academia and Senior Scientists 
in Industrial Research and Development, all at a critical point in their 
careers when they can contribute the most to the scientific community 
with their seasoned experience. Recovering from this loss will likely 
take decades due to the lengthy training period needed to fully develop 
a competent and seasoned investigator. And only then will we have 
restored our research capacity to pick up where our generation has left 
off and try to make up so much lost ground in basic research. As NIH 
Director Francis Collins recently stated in an interview on C-SPAN, 
“Research isn’t like a spigot that you turn on and off at will. If we lose 
scientists, they’re not coming back when things get better.” [12]

Many of the current funding opportunities available from NIH 
are supporting the concept of translational research in order to move 
basic discoveries into clinical application faster and more efficiently. 
Certainly this rationale has merit and is supported by the majority of 
the research community; but, questions are being raised asking if this 
funding realignment is at a disproportionate cost to basic research 
which provides the fundamental knowledge that most biomedical 
applications are built upon [13]. Surely this will be debated into our 
futures and only with time will answers be found to address this. 
However, it is apparent that funding for basic research is waning, 
while funding for translational research is remaining steady or even 
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advancing, albeit slowly [14]. Is this sustainable into the future? Not 
likely as the past has shown us. Without advancement of fundamental 
biological and medical knowledge, progress in clinical research can 
be hampered being limited by descriptive outcomes [15]. These 
limitations are best overcome with accompanying evidence addressing 
mechanisms-of-action that provides foundational knowledge for 
a systematic understanding of medical treatment, refinement of 
therapeutic approaches, and caution for potential harmful side-effects.

An Opportunity for Renewal
Facing little change in the future funding portfolio from NIH, what 

can we do to weather the storm to continue our growth of basic science 
knowledge and rescue early- and mid-career scientists so as to prevent 
an irreversible brain drain? Perhaps, as a scientific community we 
need to address the structure of NIH from its Institutes, Divisions, and 
down to the structure, composition, and focus of the individual Study 
Sections. The NIH research structure was established decades ago when 
the Division of Research Grants first opened its doors in 1946. By 1960 
there were ten institutes increasing to 15 by 1970. By 1998 the NIH had 
27 institutes and centers. The number of standing and special emphasis 
Study Sections has grown at a remarkable rate to keep pace with many 
new, complex research agendas. As time and research productivity 
has shown, the NIH structure has served the research community 
exceptionally well throughout these decades. But perhaps this structure, 
now approaching 70 years old, can no longer accommodate the needs 
of the scientific community to thrive with uncertain funding dollars in 
our future. Admittedly, changing the structure of our most venerable 
and important funding entity is a daunting and scary prospect, and 
of course must be done with careful planning and implementation, 
and only after dutiful consideration of input from the scientific 
community—those most affected by a restructuring. One model for 
restructuring might engage the scientific community to identify and 
prioritize the most critical health challenges currently facing the U.S. 
population and constructing a funding portfolio that balances basic 
and clinical research to achieve goals agreed upon by the scientific 
community. This model would encompass the greater proportion 
of individuals in the U.S. suffering from acute or chronic disease 
and provide accountability for public awareness that these diseases 
are being properly addressed. This would also ensure that research 
dollars, i.e. tax dollars, are being targeted toward the most debilitating 
and costly health challenges faced by today’s U.S. population. With a 
limited budget, this would entail bolstering funding for more common, 
serious diseases, while reducing funding for rarer diseases. Funding 
for rare diseases could be supplemented by disease-specific non-profit 
agencies. Difficulty choices would have to be made, but perhaps this 
might be a more productive and sensible approach for maintaining 
U.S. preeminence in research, rather than the traditional across-the-
board cuts that usually result from budget shortfalls. 

A re-prioritization of research funding might also benefit from a 
restructuring of the scientific review process. Current applications are 
assigned to Study Sections that limit critiques to general statements 
on significance, innovation, and approach penned by Reviewers who 
are often less acquainted with unique subject-specific concerns and 
limitations. In fact, most comments constructed by Reviewers simply 
rationalize the criterion score and do not provide sufficient detail for 
the applicant to learn and improve their research question or scientific 
approach. By contrast, a revised review process would draw upon 
established subject experts in the field to serve as Reviewers who could 
provide in-depth, subject-specific, constructive critiques that not only 
determine scientific merit, but also provide mentorship for bettering 

the scientific outcomes. This model would also provide opportunities 
for fellow scientists to develop a life-long cadre of collaborators and 
mentors; similar to the comraderies shared when the first Study 
Sections were assembled many years ago. Rather than serving as 
anonymous reviewers hidden behind the veil of Study Section panels, 
reviewers and applicants can collaborate freely through open critiques 
and suggestions with the goal of improving the application’s funding 
status, and most important, improve the science. An open, team-based 
approach to reviewing applications by researchers with overlapping or 
closely associated interests might just provide the collective knowledge 
needed to foster innovative directions that benefit both Reviewers 
and Applicant. By this process, reviewing each other’s research will 
then become less of a competition for few dollars and more about 
providing mutual mentorship by exchanging evidence-based argument 
that support or refute a creative hypothesis that challenges current 
paradigms and potentially opens new frontiers.

A Final Note
As a scientific community we cannot afford to wait for our funding 

woes to change. Our career life-times are limited and likely shorter 
than waiting out the current funding crisis. We must not only voice 
our demands for action to address our declining national scientific 
productivity, but we must also continue to offer examples for change 
that allow us to adapt and succeed even when facing an uncertain 
future. As part of our scientific training, we have all learned from 
our predecessors that some of the most unlikely and improbable 
discoveries laid the groundwork for remarkable change in our thought 
and in our approaches for improving human health. Likewise, even the 
most implausible idea for reforming our scientific review and funding 
process may cultivate extraordinary changes to restore our biomedical 
research capacity and provide stability for our future scientists.
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