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Multifaceted approach to measuring productivity: IQRST



2016 Hutchins BI et al. PLoS Biology 14:e1002541
2017 Hutchins BI et al. PLoS Biology 15:e2003552
2019 Hutchins BI et al. PLOS Biology 17:e3000385
2019 Hutchins BI et al. PLoS Biology 17:e3000416

RCR and APT scores are freely available in our public iCite tool
https://icite.od.nih.gov/
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A new public OPA tool coming soon to a browser near you!

watch for our limited beta launch in a few months!
follow us on twitter for updates: @NIH_OPA
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https://twitter.com/NIH_OPA


A new public OPA tool coming soon to a browser near you!
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Coordination and data sharing can help funders make better decisions
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Coordination and data sharing helps funders make better decisions

2022 Government Accountability Office (GAO) Analysis

Biomedical Research: 
Observations on DOD's Management of Congressionally Directed Medical Research Programs
GAO-22-105107

Published: Jan 31, 2022. Publicly Released: Jan 31, 2022.

“DOD coordinates with the National Institutes of Health (NIH) and the Department of Veterans Affairs (VA)
by leveraging shared data to identify and mitigate project overlap.”
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Overlap between the BMGF and NIH portfolios (2009-2014)

0 36

% of awards where the BMGF PIs also receive NIH funding:

Box size corresponds to number of awards
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Synergy can result from overlapping investments by different funders

Number of pubs

RCR of median NIH pub 1.0
percentile of median NIH pub 50%

Average percentile of 
Relative Citation Ratio (RCR) values

A topic-wide example from clinical research:
NIH & BMGF point-of-care publications 2011-2015
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Synergy can result from overlapping investments by different funders
An anecdotal example from fundamental research: 

Publications (2016 to 2022) of a well-funded molecular immunologist

av
g.
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avg. A
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T

Number of different funders per publication

Circle size = 
average number of 
authors per paper



Journal

Pub Year 2017 2019 2017 2016 2018 2021 2018 2020 2019 2016 2019 2022 2021 2019 2019 2018 2022 2019 2018 2019 2021

Number of funders 7 5 4 4 4 4 3 3 3 3 3 3 3 3 2 2 2 1 1 1 1

NIH P P P P P P P P P P P P P P P P P P P

Pew Scholars in Biomed. Sci. P P P P P P P P P P P P

Burroughs Wellcome Fund P P P P P P P P P P P P

Cancer Research Institute P P P P P

NNSF (China) P P P P

Chinese Acad. Sci. P P P P

Ministry of Sci. & Tech. of China P P

Beijing Nat. Sci. Foundation P

Amer. Soc. for Nephrology P

Laffey McHugh Foundation P

Natl. Multiple Sclerosis Soc. P

Office of Portfolio Analysis

Detecting synergies at scale requires data of the highest quality

HRA
funder

Chinese
funder

non-HRA
funder

An anecdotal example from fundamental research: 
Publications (2016 to 2022) of a well-funded molecular immunologist
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Detecting synergies at scale requires data of the highest quality

Our AI/ML algorithm identifies over 200 unique authors who have published as Liang Zhou, 
only one of whom is this well-funded molecular immunologist

21 publications
(2016 to 2022)
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Linking publications to people: disambiguation

Figure 2 from Yu et al. The effect of mentee and mentor gender on scientific productivity of 
applicants for NIH training fellowships. bioRxiv 10.1101/2021.02.02.429450 (February 3, 2021)
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OPA analysis of the effect of mentee and mentor gender 
on the scientific productivity of applicants for NIH fellowships

We analyzed the relationship between mentoring and productivity 
with a carefully designed analytical approach and high quality data:

• 18,600 pre- and post-doctoral fellowship applications 

o F30, F31 and F32, K01, K08, K23, K99 respectively

o FY2011 through FY2017

• Separated into four mentee-mentor dyads: FF, FM, MF, and MM

• Mentees identify their mentor(s) in every application

• Since fellowships are salary only, productivity relies upon (and was 
therefore normalized to) the research funds available to the mentor

• Publications were linked to mentees with high quality disambiguation, 
and productivity was measured with a multi-faceted framework
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The effect of mentee/mentor gender on mentee productivity  

mentee mentor

Not normalized
Normalized per $M 
of mentor funding
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The effect of mentee/mentor gender on mentee productivity  

mentee mentor

Not normalized
Normalized per $M 
of mentor funding
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New OPA analytics

• Detecting emerging areas of biomedical research and measuring how rapidly 
(or slowly) each topic is progressing

• Tracking the development of past transformative breakthroughs

• Predicting which topics will produce future transformative breakthroughs 
in the next 2 to 12 years
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Fast-moving young topics

Slow-moving old topics

Office of Portfolio Analysis
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Emergence of mRNA vaccines: Progression of key publications
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Emergence of mRNA vaccines: Flow of information
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Summary

Follow us       @NIH_OPA

• Our existing iCite tool is a freely available source of data that fully supports multifaceted 
assessments of the return on investments in biomedical research

• We will release a limited beta version of our new analytical tool with the next few months

o Transformative features include AI/ML-driven visualizations, high quality disambiguation, and full 
coverage of both PubMed and biomedically relevant preprints

o Let us know if you’d like a live demo for your group, and/or early access as a beta tester!

• Effective analyses of research portfolios requires high quality data

• Synergy can result from overlapping investments by different funders

o We’re eager to collaborate and learn from each other

o We work on an academic rather than a commercial model; all shared data is kept confidential and 
held solely within our team

• We can accelerate progress in improving human health by working together to detect 
emerging areas, measure the rate of scientific advancement, capture the development of past 
transformative breakthroughs, and predict which topics will produce future breakthroughs


