MATHBIO EVALUATION




Background

 Program aims to encourage collaboration by bringing mathematical
scientists into research areas of biological and biomedical interest.

« The goal of this collaboration has been to focus sophisticated
mathematical formalisms and statistical models on understanding basic

biomedical research problems relevant to the mission of both MPS/DMS
and NIGMS.

» For each of the last 12 years, NIGMS has set aside $3m (partnered with
$2m from NSF) and funded approximately 10 new proposals annually
(124 total over the period 2002-2014).



Evaluation Questions

As part of the process to reissue the FOA for the MathBio program, this
evaluation is being conducted to assess the outcomes of the program
in four areas:

1. Do the methodologies used and scientific areas covered by the
research produced under the MathBio program reflect increased use of
statistics and mathematics relative to its RO1 counterparts?

2. Does the MathBio program fund a greater proportion of investigators
with no prior NIH research funding relative to NIH-originated RO1s in
guantitative study sections?

3. Do NIGMS-funded MathBio Pls remain in the NIH system?

4. Has the research conducted by these Pls had an impact on the
scientific community?



Establishing a Comparator Group

- Similarly quantitative RO1’s that do not come to NIGMS through the
MathBio program

Quantitative study sections: MABS and BDMA

Same time period as MathBio program (2002-2014)

Type 2 awards have data from 2002-2014 (presented in appendix)

Type 1 awards only have data from 2006-2014



No significant difference in themes of grants
Type 1's Only

Top 25 Themes from Grant Abstracts, Titles, and Specific Aims
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Scientific Areas — MathBio PI's Type 1’s
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Productivity: Mathematical Biology Program
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Productivity: Comparator Program
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Research Topics: Mathematical Biology Program

Article Topic Map# Articles per Topic2
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Research Topics: Comparator Program

Article Topic Map*
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MathBio projects produce, on average, one additional grant-weighted publication over comparable quantitative RO1'’s.
- While statistically significant, this difference is very small.

There is no statistically significant difference between the two groups in terms of grant-weighted publications per year.



Citations and RCR
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MathBio projects receive, on average, one additional citation per paper over comparable quantitative RO1’s.
- While statistically significant, this difference is very small.

There is no statistically significant difference between the two groups in terms of Relative Citation Ratio (RCR).



Prior NIH Funding

MathBio PI's Prior NIH Funding
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the MathBio program compared to 62% of PI's over the same period for NIH-
initiated Type 1 R0O1’s reviewed in quantitative study sections.

% of MathBio PI's with prior funding receive future NIH funding compared with
% of PI's who did not have NIH funding prior to the MathBio program.
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Future NIH Funding — MathBio PI’s

MathBio PI's Future NIH Funding
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* 69% of MathBio PI's apply for additional grants (any mechanism) after they begin the MathBio program.
» 32% of MathBio PI's receive future NIH funding (any mechanism).
» 18% of MathBio PI's receive a funded RO1.
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Future NIH Funding — Comparator PI’s
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Citation Impact: Mathematical Biology Program
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Citation Impact: Comparator Program
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Articles Citing the Mathematical Biology Program
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Articles Citing the Comparator Program

Citing Article Type Distributionl

Review
18%

Editorial
B "o
27,875 ™ Book
ArthIES Chapter
4%

Citing Articles per WOS Subject Category?

Biochem & Molec Biol
Cell Biology
Multidisciplinary Sci
Biochem Res Method
Genetics & Heredity
Biotech & Appl Microb
Math & Comput Biol
Biophysics

Oncology
Microbiology

0 2000 4000 6000

Citing Articles per Year

8000
7000
6000
5000
4000
3000
2000
1000

0

2002 2004 2006 2008 2010 2012 2014

Citing Articles per Journal2

Flos One

Nucleic Acids Res
Proc Natl Acad Sci
Bioinformatics
Plos Comp Biol

J Biol Chem

BMC Bioinformat
BEMC Genomics
Biophys J

Plos Genetics

0

400

"Note: Citing article counts are based on WOS databases to which we have access, whereas times cited counts are based on all WOS databases

800

1200

1600



Impact on Scientific Community

- MathBio PI's are at least as influential as the comparator
group.

- Lower self-citation rate for MathBio Pl's

- A greater number of articles cite the MathBio publications

- MathBio PI's have more high-impact papers as measured by
citation count than comparator group



APPENDIX




No significant difference in themes of grants
All Grants

Top 25 Themes from Grant Abstracts, Titles, and Specific Aims
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Scientific Areas — MathBio PI's
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Scientific Areas — Comparator PI’s
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