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NIH: The View from 10,000 Feet  

Sally J. Rockey, PhD 
Deputy Director for Extramural Research 
National Institutes of Health 

University of Illinois at Urbana-Champaign 



NIH: Steward of Biomedical &                                                
Behavioral Research for the Nation 

 

NIH’s mission is to seek fundamental 
knowledge about the nature and behavior 
of living systems… 

…and the application of that knowledge  to 
enhance health, lengthen life, and reduce 
illness and disability. 



Impact of Medical Research on U.S. Health 
 

• Cancer: rates down ~1% per year; each 1% drop 
saves ~$500 billion 

• Cardiovascular disease: deaths down > 60% in the 
last half-century 

• HIV therapies: people living to 70+ 
• Life expectancy gains worth ~$3.2 trillion annually 
• Cost of sequencing the genome is ~$1K, compared 

to $400M for the Human Genome Project 
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Marine Hospital -- Staten Island, NY 

Birthplace of the NIH:  1887 



NIH Campus -- 1947 
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Understanding the Dual Nature of NIH 

NIH supports institutions & people 
(Extramural Research) 

• >2,500 institutions 
• >400,000 scientists & research      
       personnel 
• Approx. 70,000 applications and 40,000 

awards annually 
• Approx. 81% of the NIH budget 

NIH is an institution 
(Intramural Research) 

• Approx. 6,000 scientists 
• Approx. 11%  
      of NIH’s budget 

Fiscal Year 2012 Extramural Research  
Grants by Institution 



 Challenging times!!!!! 
 



In 2004, the United States funded 57% of medical 
research worldwide. In 2011 that share declined to 
44%. 



Compound Annual Growth Rate of Biomedical R&D 
Expenditures by Country, Adjusted for Inflation 

2007–2012 
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Top 10 Countries by Size of Science and Technology 
Workforce, 1996-2011 

From: The Anatomy of Medical Research:  US and International Comparisons 
JAMA. 2015;313(2):174-189. doi:10.1001/jama.2014.15939 
 



National Institutes of Health Funding  
1990-2014 



NIH Program Level in Nominal Dollars and 
Constant 1998 Dollars, FY1998 – FY2014 
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Research Project Grants: Competing  
Applications, Awards, and Success Rates 

 



Basic Research  
52.0% 

Applied Research 
(Clinical) 
34.6% 

Applied  Research 
(Other)  
10.5% 

R&D Facilities  
0.3% 

Training & 
Overhead 

2.6% 

Distribution of NIH Funding for 
Basic and Clinical Research 



Research Project 
Grants 

$16,077,000,000  

Research Centers 
$2,713,000,000  

Other Research 
Grants 

$1,825,000,000  

Research  
Training 

$753,000,000  

R&D Contracts 
$2,990,000,000  

Intramural 
Research 

$3,396,000,000  

Research 
Management & 

Support 
$1,529,000,000  

All Other 
$860,000,000  

NIH Budget Authority: FY 2014 Enacted 





2013 2014 

Number of RPG applications increased 49, 581 51,073 

Number of RPG awards increased 8,310 9,241 

Success rate of RPG applications increased 
 

16.8% 18.1% 

Average size of RPGs increased $441,404 $472,827 

Total amount of NIH funding that went to RPGs $14,917,675,859 $15,635,912,476 

Number of R01-equivalent applications decreased 28,044 27,502 

Number of R01-equivalent awards increased 4,902 5,163 

Success rate of R01-equivalent applications increased 17.5% 18.8% 

Average size of R01-equivalent awards increased $402,569 $427,083 

Total amount of NIH funding that went to R01-
equivalents 

$10,075,486,256 $10,238,888,890 

FY 2014 by the Numbers: Research Applications, 
Funding, and Awards 



Program & Policy News 



A broader context for 
‘individualizing’ medical care 

to advance human health 



“And that’s why the budget I send this Congress on Monday will 
include a new Precision Medicine Initiative that brings America closer 
to curing diseases like cancer and diabetes, and gives all of us 
access, potentially, to the personalized information that we need to 
keep ourselves and our families healthier.” 

President Barack Obama 
January 30, 2015 



EHRs 

Patient Partnerships 

Data Science 

Genomics 

Technologies 



Precision Medicine Initiative: The Vision 
• NEAR TERM: Cancer as a Model of Precision Medicine 
▫ Leading edge of precision medicine, yet more to learn 
▫ Ramp up current efforts to include more cancer types 

• LONGER TERM: Expanding the Model to Other Diseases 
▫ Create national research cohort of >1 million volunteers 
▫ Generate knowledge base for precision medicine 

• POLICY CHANGES: Remove Barriers to Clinical 
Implementation 
▫ Update federal rules protecting research participants 
▫ Advance FDA oversight of precision medicine products 

 



Precision Medicine Initiative:  
Proposed Fiscal Year 2016 Funding 

Agency $ Million 

National Institutes of Health  $200 

Food and Drug Administration  $10 

Office of the National Coordinator for Health 
Information Technology  $5 

TOTAL  $215 



Ebola Virus Disease:  
U.S. Government-Supported Research 

• Federal agencies collaborating to support development of 
Ebola vaccines and treatments 
▫ Department of Health and Human Services: 
 National Institutes of Health 
 Centers for Disease Control and Prevention 
 Food and Drug Administration  
 Biomedical Advanced Research & Development Authority 

▫ Department of Defense: 
 Walter Reed Army Institute of Research 
 Defense Threat Reduction Agency 
 U.S. Army Medical Research Institute of Infectious Diseases 

• All working with USAID and new White House Ebola 
Response Coordinator, Ron Klain 



Ebola Virus Disease: NIH Research 
• Longstanding commitment to research on viral hemorrhagic fevers, 

including Ebola 
• Two Ebola test vaccines appear safe in Partnership for Research on Ebola 

Vaccines in Liberia (PREVAIL) Phase 2/3 clinical trial 
▫ cAd3-EBOZ candidate vaccine:  developed by NIAID and GlaxoSmithKline 
▫ VSV-ZEBOV candidate vaccine: developed by Public Health Agency of Canada 

and licensed to NewLink Genetics Corporation and Merck 
• Z-Mapp (NIH/Mapp Biopharmaceutical) 

▫ Three highly purified monoclonal antibodies 
▫ Two disrupt fusion to the cell (possible then to reduce to one) 
▫ One binds to the spike protein to alert immune system 

• Patients treated at the NIH Clinical Center 
 



Learning the Language of the Brain 

BRAIN Initiative 
“The Next Great American Project” 



FY 2014 Investments 

Government Agencies  $ in Millions 
National Institutes of Health $40 .7 

• Blueprint for Neuroscience Research $10M 
• NIMH $12.85M 
• NINDS $12.85M 
• NIDA $4M 
• NIBIB $1M 

Defense Advanced Research Projects Agency $50 
National Science Foundation $20 
Food and Drug Administration N/A 

+ Private  
Investments 

https://www.simonsfoundation.org/


Unraveling Life’s Mysteries through Basic 
Research: The BRAIN Initiative 

• September 30: NIH’s first investment in a 12-year scientific vision; 
awarded $46M to more than 100 researchers in 15 states and 3 
nations 

• Among the 58 projects are efforts to: 
▫ Develop innovative technologies to advance basic neuroscience 
▫ Generate methods for classifying the brain’s diverse cells/circuits 
▫ Create/optimize technologies for recording and modulating 

groups of cells that act together in circuits 
▫ Form interdisciplinary teams to develop new non-invasive tools 

for human brain imaging 
 



NIH Bioengineering Program Areas 

33 

Biomaterials 
Sensors 

Nuclear Medicine 

Tissue Engineering 

Micro-biomechanics 

Drug & Gene Delivery 
Systems & Devices 

Molecular  
Imaging 

MRI & Spectroscopy 

Optical Imaging  
& Spectroscopy 

Biomedical  
Informatics 

Integration of 
Implantable 
Medical Devices 

Rehab 
Engineering 

And much more! 

Image-Guided 
Interventions 

Ultrasound 

Micro- & Nano- 
Systems 

http://www.bioptonics.com/GFP/GFP_3D.htm
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The newest of the NIH research Institutes 
and Centers—the mission of the National 
Institute of Biomedical Imaging and 
Bioengineering is to improve health by 
leading the development and accelerating 
the application of biomedical technologies.  



NIH Bioengineering  
Program Announcements 

 PAR-14-092:  Bioengineering Research Partnerships (BRP) [R01] are 
appropriate for large teams tackling biomedical problems where an 
appropriate solution is developed using intermediate milestones and will 
result in a specific end-goal that can be reached within 5-10 years.   

 PAR-13-137:  Bioengineering Research Grants (BRG [R01])  are for 
single investigators or small teams applying an integrative approach to an 
open-ended research question.   

 PA-12-284 :  Exploratory/Developmental (R21) Bioengineering 
Research Grants (EBRG)  support early and conceptual stages of new 
exploratory and developmental research that may involve considerable 
risk but may lead to a breakthroughs 

FAQs:  http://www.nibib.nih.gov/funding/funding-
policies/bioengineering-research-partnerships/FAQ  

  

http://www.nibib.nih.gov/funding/funding-policies/bioengineering-research-partnerships/FAQ
http://www.nibib.nih.gov/funding/funding-policies/bioengineering-research-partnerships/FAQ
http://www.nibib.nih.gov/funding/funding-policies/bioengineering-research-partnerships/FAQ
http://www.nibib.nih.gov/funding/funding-policies/bioengineering-research-partnerships/FAQ
http://www.nibib.nih.gov/funding/funding-policies/bioengineering-research-partnerships/FAQ
http://www.nibib.nih.gov/funding/funding-policies/bioengineering-research-partnerships/FAQ
http://www.nibib.nih.gov/funding/funding-policies/bioengineering-research-partnerships/FAQ
http://www.nibib.nih.gov/funding/funding-policies/bioengineering-research-partnerships/FAQ


Investing in Innovation: SBIR/STTR Funding 

http://sbir.nih.gov  

http://sbir.nih.gov/


SBIR/STTR Program Overview 

• Small  Business  Innovation Research (SBIR) 
Program: Set-aside program for small business 
concerns to engage in Federal R&D -- with 
potential for commercialization. 

• Small Business Technology Transfer (STTR) 
Program: Set-aside program to facilitate 
cooperative R&D between small business concerns 
and U.S. research institutions -- with potential for 
commercialization. 

• Total SBIR/STTR FY 2015 allocation: $786M 
 



NIH SBIR/STTR 3-Phase Program 

Discovery 
      Phase I Feasibility Study 
        Budget Guide: $150K for SBIR and STTR 
        Project Period: 6 months (SBIR); 1 year (STTR) 

Phase 
I 

Development 

      Phase II Full Research/R&D 
        $1M for SBIR and STTR, over two years 

    Phase IIB Competing Renewal/R&D 
      Clinical R&D; Complex Instrumentation/Tools to FDA 
      Many, but not all, IC’s participate 
      Varies~$1M per year; up to 3 years 

Phase 
II 

Commercial- 
ization 

      Phase III Commercialization Stage 
         NIH, generally, not the “customer” 
         Consider partnering and exit strategy early 

Phase 
III 

Phase 
IIB 



Rock Talk – Looking at Reproducibility 



The Growing Challenge 
 Noted by research 

community; in multiple 
publications 
 Across research areas 
 Especially in 

preclinical research 
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 Possible Causes for Difficulties  
Reproducing Data 

• Poor experimental design:  e.g., no blinding, randomization, 
insufficient power, variable experimental conditions, 
insufficient documentation of methods 

• Errors in analysis & interpretation:  lack of replication, 
inappropriate use of statistics, misinterpretation of findings 

• Inadequate reporting of: detailed methods, failures to 
replicate, exclusion of outliers, changes to endpoints 

• Overemphasis on the “exciting” or “big picture” finding 
sometimes results in publications leaving out necessary 
details of experiments performed 

• Difficulty in publication of “negative” findings 

• Underlying issues of poor training in experimental design and 
perverse reward incentives 

 



Good Experimental Design (and Reporting) 
Underlies Rigor and Reproducibility of Findings 

Five requirements for 
a “good” experimental 
design: 
• Be unbiased 
• Have high precision 
• Have a wide range 

of applicability 
• Be simple 
• Have the ability to 

calculate 
uncertainty 
 





Rock Talk – More on Addressing Sex 
Difference in Pre-Clinical Studies 



 
“Over the course of 
FY 2015, NIH plans to 
roll out policies that 
will require applicants 
to address inclusion 
of both sexes in 
biomedical research.”  
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The effects of the selective 
poly-ADP ribose polymerase 
(PARP-1) inhibitor PJ-34 in 
wild-type (WT) mice of both 
genders. Treatment with PJ-
34 at ischemic onset reduced 
total infarction in male mice 
compared with saline-treated 
controls (* P<0.001). A 
significant increase in 
ischemic damage was seen in 
PJ-34-treated females 
compared with control 
(* P<0.001). 

McCullough LD, et al. Journal of Cerebral Blood Flow & Metabolism (2005) 25, 502–512. 
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Trans-NIH Actions 
• Discussing reproducibility and transparency of research 

findings with stakeholder communities, such as journal editors  

• Creating a new training module on research integrity and 
experimental design  

• Implementing pilot studies to address key concerns, such as: 
▫ Developing a checklist to ensure more systematic 

evaluation of grant applications 
▫ Determining approaches needed to reduce “perverse 

incentives,” e.g., longer term support for investigators 
▫ Supporting replication studies 

• Considering approaches to encourage applicants to: 
▫ Authenticate cell lines and other unique research resources 
▫ Analyze and report sex differences in preclinical research  
 

 



NIH Application Resubmission Policy 

• NIH Guide Notice (NOT-OD-14-074) 
NIH and AHRQ Announce Updated Policy for 
Application Submission, April 17, 2014 
 

• “Effective immediately, the NIH and AHRQ will accept a 
new (A0) application following an unsuccessful 
resubmission (A1) application. The subsequent new 
application need not demonstrate substantial changes in 
scientific direction compared to previously reviewed 
submissions, and must not contain an introduction to 
respond to the critiques from the previous review.”  
 
 



New Biographical Sketch (Biosketch) Format in 
NIH Applications 

• See Guide Notice: NOT-OD-15-032 

• Required for applications submitted for due dates on or 
after May 25, 2015 

• The new format allow researchers to:  

▫ Describe the magnitude and significance of their 
scientific contributions (including publications)  

▫ Provide more detailed information about their research 
experience in the context of the proposed project  

• Science Experts Network Curriculum Vitae (SciENcv) 
will allow you to enter your biographical data once and 
convert it into biosketches that can be used for NIH or 
NSF grant applications and annual progress reports.  



Rock Talk – Keeping Up with the 
Biomedical Research Workforce 

initiative 



The Biomedical Research Workforce Working Group 

• A working group of the Advisory Committee to the NIH Director  
 

• Charge:  Develop a model for a sustainable and diverse U.S. 
biomedical research workforce that can inform decisions about 
training of the optimal number of people for the appropriate types of 
positions that will advance science and promote health.  
 

• Based on this analysis and input from the extramural community, 
make recommendations for actions that NIH should take to support 
a future sustainable biomedical infrastructure.  
 

• Reported to the ACD in June 2012. 
http://acd.od.nih.gov/Biomedical_research_wgreport.pdf  
 

• Supplementary Web Site 
http://report.nih.gov/investigators_and_trainees/ACD_BWF  
 



Age at First PhD, First Non Postdoctoral Job,  
First Tenure Track Job, for US trained Doctorates 

Source: Survey of Earned Doctorates 



Average Age and Degree Type of First-Time 
Investigators on R01-Equivalent Grants  
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Postdoctoral Training 
 

Total: ~ 40,000+ 
Median Length: ~ 5 years 

International 

Post-Training Workforce 

College Graduates 

Of graduates who have a “definite 
commitment” at the time of 

graduation  
70% go on to postdoc 

Graduate Education &  
Training 

 
Total: ~85,000 

Time to Degree: ~ 6 – 7 years 
Graduates: ~ 9,000 

~ 19,000 

~ 6,000 

 
 
 
 
 
 

16.4% 
 
 
 

Industrial 
Research 

 

 
 
 
 
 
 

44.7% 
 
 
 

Academic 
Research or 

Teaching 

 
 
 
 
 
 

5.2% 
 
 
 

Government 
Research  

 

 
 
 
 
 
 

17.2% 
 
 
 

Research 
Related  

 

 
 
 
 
 
 

14.1% 
 
 
 

Non-
Research 
Related 

 
 
 
 
 
 

2.3% 
 
 
 

Unemployed 
 
 

(~ 145,000 Biomedical US-trained PhDs) 

~ 4,000  

~ 650 

PhD Biomedical Research Workforce 

Note: All data estimates come from 2011 NSF data (GSS, SED, etc.), 2011 stay rates data (Mike Finn), and the 2010 SDR. Median length of postdoc 
cited from Kahn & Ginther (2014). OER/OEP/DBRW 



Workgroup Conclusions 
Weighing all the data analyzed, the working group concluded that: 

▫ The large upsurge in US-trained PhDs, increased influx of foreign-trained 
PhDs, and aging of the academic biomedical research workforce make 
launching a traditional, independent, academic research career 
increasingly difficult.   

▫ The long training time and relatively low early-career salaries when 
compared to other scientific disciplines and professional careers may 
make the biomedical research career less attractive to the best and 
brightest of our young people.   

▫ The current training programs do little to prepare people for anything 
besides an academic research career, despite clear evidence that a 
declining percentage of graduates find such positions in the future.   



Initiatives 
• Putting individual development plans in place for all 

trainees  

• Reducing the length of graduate training  

• Offering F30s and F31s from all ICs – fully implemented for 
applications received after April 2014 

• Increasing postdoctoral stipends – implemented in FY2014 

• Considering policies on benefits 

• Shortening the eligibility period and increasing support for 
K99/R00 – implemented for applications received after 
February 2014 

 



Initiatives 

BEST 
Broadening 

Experiences in 
Scientific Research 

2013 

2014 

Innovative ways to prepare 
trainees for a variety of career 

options in the biomedical 
research workforce. 

 

Research Policy 

Media 

Teaching 
Tech 
Transfer 

 



Trans-NIH Working Groups 

• How to shorten the time to which early stage 
investigators reach research independence 
(Chair: Sally Rockey, OER) 
 

• Identifying ways to develop more efficient and 
sustainable funding mechanisms and policies 
(Chair: Jon Lorsch, NIGMS) 
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New Approaches to Supporting Science 

• NIH is piloting the concept of awarding longer 
grants that provide more stable support for 
investigators at all career stages.  

• Each Institute and Center will decide the 
appropriate size and duration of their awards.  

• Applications will not require specific aims in 
the R01 format; investigators will describe 
their research plans and demonstrate how 
they will translate their prior accomplishments 
into future research approaches.  



New Approaches to Supporting Science 
• PAR-14-267: NCI Outstanding Investigator Award (R35) 

▫ to provide long-term support to experienced investigators 
with outstanding records of research productivity  

▫ to allow investigators the opportunity to take greater risks, 
be more adventurous in their lines of inquiry 

▫ up to 7 years of support; $600K in direct costs 

• RFA-GM-16-002: NIGMS Maximizing Investigators' 
Research Award (R35) 

▫ to increase the stability of funding for NIGMS-supported 
investigators 

▫ to increase flexibility for investigators to follow important 
new research directions  

▫ up 5 years of support; $750K direct costs 
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2.10: Research sponsors should consider creating 
a transition award for senior investigators 



Request for Information: A Potential 
Emeritus Award for Senior Researchers 

  
• NOT-OD-15-064 

Release Date: February 3, 2015 
Response Date: March 6, 2015 
 

• Could allow a senior investigator to transition to 
a new role, such as full time teaching 
 

• Could permit a senior investigator to form a 
partnership with a junior faculty member in order 
to hand off his or her line of research inquiry 







RFI: Optimizing Funding Policies and Other 
Strategies to Improve the Impact and 

Sustainability of Biomedical Research 
• NOT-OD-15-084 
    Release Date: April 2, 2015 
    Response Date: May 17, 2015 

• Key issues that currently limit the impact of NIH’s funding for 
biomedical research and challenge the sustainability of the 
biomedical research enterprise.  

• Ideas about adjusting current funding policies to ensure both 
continued impact and sustainability of the NIH-supported 
research enterprise.  We welcome responses that point to 
specific strengths or weaknesses in current policies and suggest 
how we can build on or improve them. 

• Ideas for new policies, strategies, and other approaches that 
would increase the impact and sustainability of NIH-funded 
biomedical research.  



Webpage of Grants and Funding 
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Finding Funded Research:  http://RePORT.NIH.Gov 

•Quick access to “Frequently Requested Reports” (e.g. Funding by State,   
  Funding by Award Mechanism, etc.) 
•Efficient search tools for locating data and reports 
•Links to funding estimates for certain research areas, conditions, & diseases. 
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