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Biomedical research evolves:
Accelerating discovery & implementation

• TEAM SCIENCE
• WORKFORCE 

DEVELOPMENT
• IDEATION & 

INNOVATION
• COMMUNICATION
• ASSESSMENT & 

IMPROVEMENT
• MATURATION OF 

THE ENVIRONMENT

https://ncats.nih.gov/translation/spectrum
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Discover
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Analyze

http://www.slideshare.net/martindonnelly/winning-horizon-2020-with-open-science

Biomedical research evolves 
and opens

OPEN SCIENCE YIELDS:
• SPEED: The research process becomes 

faster
• EFFICIENCY: Data collection can be 

funded once, and used many times for a 
variety of purposes 

• ACCESSIBILITY: Anyone can access 
and build upon research resources with 
minimal barriers to access

• IMPACT & LONGEVITY: Open 
publications and data are more 
discoverable and receive more citations 
long-term

• TRANSPARENCY & QUALITY: The 
evidence that underpins research can be 
made open for anyone to scrutinize and 
replicate findings, leading to a more 
robust scholarly record RE-USE!



IMPROVEMENTS IN HEALTH THROUGH TREATMENT 
AND PREVENTION

CONTRIBUTIONS TO SOCIETY THROUGH 
ECONOMIC GROWTH AND PRODUCTIVITY

EXPANSION OF THE BIOMEDICAL KNOWLEDGE 
BASE THROUGH CUTTING-EDGE RESEARCH 

CULTIVATION OF THE BIOMEDICAL WORKFORCE OF 
TODAY AND TOMORROW 

https://www.nih.gov/about-nih/what-we-do/impact-nih-research

For effective translation of 
knowledge and discoveries 

into the improved health of our 
communities, it is essential to 

incorporate evaluation 
strategies that enable 

investigators and teams to 
measure, monitor, and 

communicate the impact of 
their work

What is impact?
More than papers and grants – we are driving toward improved 
health and wellbeing



• Measurement instruments
• Continuing education materials
• Quality measure guidelines
• Cost-effective intervention
• Consensus development conferences 
• American Medical Association Current 

Procedural Terminology (CPT) codes
• Change in delivery of healthcare services
• Gray literature

• New experimental methods, data models, 
databases, or software tools

• New diagnostic criteria 
• New standards of care
• Biological materials or animal models
• Consent documents
• Clinical/practice guidelines
• Quality measure guidelines
• Maps and visualizations

https://becker.wustl.edu/impact-assessment 
http://nucats.northwestern.edu/ 

Diverse outputs
Diverse impacts
Diverse roles

Each a critical component of the 
research process

Biomedical research evolves
Consider the entire research workforce and all that they do



Adapted from original by @figgyjam



Institutional perspectives & new models



Prepare your packet (clusters of work): 
https://www.feinberg.northwestern.edu/fao/for-
faculty/promo-tenure/prepare-your-packet.html

https://www.feinberg.northwestern.edu/fao/for-faculty/promo-tenure/prepare-your-packet.html


Team Scientist Faculty Track 
Survey Results

SATISFIED

Overall satisfaction with 
current position 74%

Opportunity to collaborate 
with other faculty 90%

Sense of contributing to 
important research 83%

Contributions are 
acknowledged via co-
authorships

80%

Promotion process is clear 
and transparent 68%
Fall, 2017 survey response rate: 81%
Herzog, Holmes, Lloyd-Jones

§ 2015: a new “Team Scientist” track was 
established within our regular faculty lines to 
better value such scientists’ contributions.

§ Collaborative effort between NUCATS (Lloyd-
Jones),Vice Dean for Faculty Affairs at 
Feinberg (Lowe), and relevant stakeholders. 

§ Enthusiasm on campus by collaborative 
scientists, successful promotion pathway

§ Collaborative scientists who span content 
disciplines at NU now have several distinct 
pathways for promotion with clear metrics 
through our tenure-eligible, non-tenure-eligible, 
and research faculty lines. 

Institutional perspectives & new models
Northwestern’s Team Scientist Faculty Track



It takes technology + culture.



Nature 508, 312–313 (17 April 2014) doi:10.1038/508312a

https://casrai.org/credit/

Game changer: Perhaps one of the biggest shifts in “culture” was the development, release, and implementation of the CRedIT taxonomy, 
making it easier to give people credit for 14 specific contributions in a published work.



OpenVIVO

1. Provide a VIVO experience for 
everyone, a demonstration of VIVO, a 
platform for experimentation, and an 
ownership experience for the VIVO 
team

2. Use persistent identifiers for all entities 
– people (ORCiD), works (DOI and 
PMID), organizations (GRID), journals 
(ISSN), concepts (FAST)

3. Automatic, real-time ingest of metadata 
from identifiers via public APIs

4. Publication of data
5. Consumption and reuse of data
6. Attribution of works by scholars to 

indicate roles in works

Implementation of a community-driven concept of credit, based on input from community workshops

Around the same time we were hosting workshops to 
aske attendees – what do you want credit for?



Front. Res. Metr. Anal. 2, (01 March 2018) 
doi:10.3389/frma.2017.00012

Driven by community input



OpenVIVO
Implementation of a community-driven concept of credit, based on input from community workshops

1. Provide a VIVO experience for 
everyone, a demonstration of VIVO, a 
platform for experimentation, and an 
ownership experience for the VIVO 
team

2. Use persistent identifiers for all entities 
– people (ORCiD), works (DOI and 
PMID), organizations (GRID), journals 
(ISSN), concepts (FAST)

3. Automatic, real-time ingest of metadata 
from identifiers via public APIs

4. Publication of data
5. Consumption and reuse of data
6. Attribution of works by scholars to 

indicate roles in works

Next stop: map community workshop input 
on top of a sturdy foundation of CRedIT



Nature 508, 312–313 (17 April 2014) doi:10.1038/508312a

https://casrai.org/credit/

Game changer: Perhaps one of the biggest shifts in “culture” was the development, release, and implementation of the CRedIT taxonomy, 
making it easier to give people credit for their specific contribution in a published work.

CRediT ontology in OWL:  
https://github.com/data2health/credit-ontology



Details at 
http://bit.ly/PID19attribution

http://bit.ly/PID19attribution


Join us! Submit tickets! J
https://github.com/data2health/contributor-role-ontology or 
https://github.com/data2health/architecting_attribution

https://github.com/data2health/contributor-role-ontology
https://github.com/data2health/architecting_attribution


Research Objects: A Common Unit of Sharing 
Across Use Cases

Research 
Objects

Computable Workflows 
Comprised of Reusable 

Content

Repositories of 
Reusable Content 
(Data, Information, 

Knowledge)

"Signals" of Research 
Activity and Knowledge 

Sharing

Extensible, standards-based 
“primitive” that defines a 

minimal shareable product 
(MSP)

Publication, 
Contribution, 
Attribution, 

Dissemination

Data Sets, 
Software, 

Formalized 
Knowledge, 
Publications

Reproducible and 
rigorous 

methodologies

with @prpayne5



Architecting Attribution

Products to be delivered:
• Contribution Role Ontology

• Digital research object taxonomy

• Annotation file format

• Attribution workflow for research information systems and other use cases

• Local guide to support attribution in CTS at the person-level

• Demonstrator for the individual 

Milestones with Dates
April: enhanced contribution role ontology

May: finalize strategy for digital object types

May: finalize annotation file format

August: demonstrator for the individual

Fall: Credit, Attribution, and Incentives workshop

What will be delivered by fall:
• CRedIT Ontology, Contribution Role Ontology, digital research object taxonomy, translational research 

object taxonomy, & annotation file format

• Local guide to support attribution in CTS at the hub level

• Demonstrator for the individual to generate content for CVs, biosketches, etc.

https://github.com/data2health/architecting_attribution
(sign-up at the bottom of the page) 

https://github.com/data2health/architecting_attribution


Thank you!

Teams
• Northwestern University Clinical and 

Translational Sciences Institute
• Office of Faculty Affairs at Feinberg 

School of Medicine
• CD2H

NU team: Karen Gutzman, Sara 
Gonzales, Lisa O’Keefe
OHSU team: Marijane White, Nicole 
Vasilevsky, Melissa Haendel

• OpenVIVO collaborators, Force11 
Attribution WG, NISO, Cathy Sarli &  
Becker Library

• Galter Library, NUCATS, 
ChicagoCHEC, FIRST DailyLife, 
Health for All

NIH Support
• U24TR002306 (NCATS)
• UL1TR001422 (NCATS)
• U54CA202995, U54CA202997, 

U54CA203000 (NCI)
• P30AR072579 (NIAMS) 
• G08LM012688 (NLM


