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Overview 
•  NLM Strategic Plan 
•  NIH Strategic Plan for Data Science 
•  How NLM is preparing for a future of data-driven 

discovery 
•  NIH Training and Policy Options 
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New users, New ways 
Biomedical & health information access methods 

& information dissemination strategies 

 
 



The Human Enterprise: 
Reaching People Wherever 
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Expand & enhance research training 
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Training across society 



Foster distinctiveness of NLM as a  

reliable, trustable source 
of health information & biomedical data  
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NIH Strategic Plan for Data Science 
●  Requested by Congress: In its fiscal year 2017 report, the Committee directed NIH to work 

with its external partners and stakeholders to provide the Committees on Appropriations of the 
House of Representatives and the Senate a detailed strategic plan by May 5, 2018, spelling 
out it how intends to make big data sustainable, interoperable, accessible, and usable.  

Data 
Infrastructure 

• Optimize 
data 
storage 
and 
security 

• Connect 
NIH data 
systems 

 Modernized 
Data 

Ecosystem  

• Modernize 
data 
repository 
ecosystem 

• Support 
storage and 
sharing of 
individual 
datasets 

• Better 
integrate 
clinical and 
observational 
data into 
biomedical 
data science 

Data Mgmt, 
Analytics, & 

Tools 
• Support 

useful, 
generalizable, 
& accessible 
tools and 
workflows 

• Broaden utility 
of and access 
to specialized 
tools 

•  Improve 
discovery & 
cataloging 
resources 

Workforce 
Development 

• Enhance 
the NIH 
data-
science 
workforce 

• Expand 
the 
national 
research 
workforce 

• Engage a 
broader 
community 

Stewardship 
and 

Sustainability 

• Develop 
policies for a 
FAIR data 
ecosystem 

• Enhance 
stewardship 

GOALS 

OBJECTIVES 
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NIH Strategic Plan for Data Science:  
Cross-Cutting Themes 

•  Support common infrastructure and architecture on which more specialized platforms can be built and 
interconnected 

•  Leverage commercial tools, technologies, services, and expertise; adopt and adapt tools and technologies 
from other fields 

•  Enhance the nation’s biomedical data-science research workforce: improved training programs, novel 
partnerships 

•  Ensure NIH-supported data resources are FAIR 

•  Ensure information security of patient and participant data 

•  Improve the ability to capture, curate, validate, store, and analyze clinical data for biomedical research 

•  With community input, develop, promote—and refine as needed—data standards 

•  Coordinate and collaborate with federal, private and international funding agencies and organizations to 
promote economies of scale and synergies and prevent unnecessary duplication  

NAGMSC-May 26, 2017 



Create a sustainable infrastructure 



Options for scaled implementation for orphan datasets 

•  PMC stores publication-
related supplemental 
materials and datasets 
directly associated 
publications. Up to 2 GB. 

•  Generate Unique 
Identifiers for the stored 
supplementary materials 
and datasets. 

Dryad and FigShare, 
or other  

NIH managed 
repositoies 

•  Store and manage large 
scale, high priority NIH 
datasets (Partnership 
with STRIDES) 

•  Assign Unique Identifiers 
(dbGap), implement 
authentication, 
authorization & access 
control (eRA Commons) 

Datasets up to 2 
gigabytes 

Datasets up to 
20*gigabytes 

High priority Datasets  
T-Pbyte range 

PubMed Central 

•  Assign Unique 
Identifiers (DOI) to 
datasets associated 
with publications and 
link to PubMed  

•  Store and manage 
datasets associated 
with publication, up to 
20* GB. 

NIH strongly encourages  
open access Data Sharing Repositories  

as a first choice. 
https://www.nlm.nih.gov/NIHbmic/nih_data_sharing_repositories.html  





•  Innovative attribution 
•  Automated indexing 
•  Personalized presentation 

& delivery 

The 21st Century Collection 

CUSTODIAN  |  CONNECTOR  |  DISCOVERER 



Creating the 21st Century Collection of 
BIOMEDICAL KNOWLEDGE 

•  Permanent, discoverable archive of text and data 
•  Listening to trends in Science & Scientific  

Communication 
– Open Science  
– Preprints & other interim products of research 
– Data Sharing 

•  Preparing for (and leading) new directions in scientific 
communications through collaboration 



NLM Collections Development 
Policy is set by the  

Board of Regents  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  www.nlm.nih.gov/tsd/acquisi4ons/cdm/formats29.html	
  



PubMed 
•  28 M records 
•  Only bibliographic records 
 

MEDLINE 
•  ~5600 selected 

journal titles 
•  Only bibliographic 

records 
•  93% of PubMed 
 

National Library of Medicine Collection 
•  ~17,000 serial titles 
•  All Serials – journals, annuals, statistics, etc. 
•  Discoverable in NLM Catalog & LocatorPlus 
•  NLM provides ILL and ensures archiving 
 

PMC = PubMed Central  
Archive  
•  ~2,000 full participation journals 
•  5 million full text articles 
•  ~2.8 M federally funded public 

access articles 
•  Bibliographic records display in 

PubMed 
 



NIH Public Access Policy 

The NIH Public Access Policy implements Division F Section 217 of PL 
111-8 (Omnibus Appropriations Act, 2009).  The law states: 
 
The Director of the National Institutes of Health ("NIH") shall require 
in the current fiscal year and thereafter that all investigators funded 
by the NIH submit or have submitted for them to the National Library 
of Medicine's PubMed Central an electronic version of their final, peer-
reviewed manuscripts upon acceptance for publication, to be made 
publicly available no later than 12 months after the official date of 
publication: Provided, that the NIH shall implement the public access 
policy in a manner consistent with copyright law. 



Preprints  



NIH Data Sharing Policy  
•  Data sharing plan in proposals 

(unscored) 
– Publishing 
– Researcher Efforts 
– Data Enclave 
– Data Archive 
– Mixed Mode 

•  NIH funds can be used to support 
data sharing 



Data Discovery in  
PMC & PubMed 



Journal Article as a 
Nexus for Discovery 
 

PubMed Central (PMC) 
contains full text records of publisher’s 
versions and author manuscripts 
 

PubMed 
contains citations, abstracts, and 
associated metadata 
 

h9ps://www.crossref.org/blog/the-­‐ar4cle-­‐nexus-­‐linking-­‐publica4ons-­‐to-­‐associated-­‐research-­‐outputs/	
  	
  



NLM Strategic Plan, 
Objective 1.1 

 

“NLM will stimulate new forms of scientific 

communication and become the library of 

the future, one of connections between 

and among literature, data, models, and 

analytical tools. Creating efficient ways to 

link the literature with associated datasets 

enables knowledge generation and 

discovery.” 

 
Leverage existing NCBI 
resources to provide users 
with new ways to deposit, 
find, access, and re-use 
(when applicable) data. 
 
Support NIH efforts to 
enhance rigor and further 
support research that is 
reproducible, robust, and 
transparent. 

Why 
link 

data? 



U.S. National Library of Medicine
National Center for Biotechnology Information NCBI

Data Availability Statements in  
PubMed Central (PMC)  

•  “Data available upon request” 

•  References to supplementary 

material 

•  NCBI database accession 

numbers (GEO, GenBank, 

dbGap, SRA) 

•  General data repository record 

DOIs (figshare, Dryad) 

•  Government data repository 

links 

•  Personal servers 

PMC Search: has data avail[filter] 

Examples of what you will find in these sections: 



U.S. National Library of Medicine
National Center for Biotechnology Information NCBI

Supplementary Data in  
PubMed Central (PMC)  

Examples of what you will find in 

supplementary material: 

•  Computer code 

•  Mathematical or computational 

models 

•  Audio or video clips 

•  Oversized tables 

•  Intervention protocols 

•  Primary or supplementary data sets 

•  Expanded methodology sections 

•  Additional figures 
Source: Publication Manual of APA (6th ed.) 

PMC Search: has suppdata[filter] 



U.S. National Library of Medicine
National Center for Biotechnology Information NCBI

Data Citations in  
PMC 

“Data citations should 
facilitate access to the 
data and any 
associated metadata, 
code, or related 
materials.” 

https://www.ncbi.nlm.nih.gov/pmc/pmcdoc/tagging-guidelines/article/dobs.html#dob-datacitations      
http://jats4r.org/data-citations   

PMC Search: has data citations[filter] 



U.S. National Library of Medicine
National Center for Biotechnology Information NCBI

[CATEGOR
Y NAME]  
[VALUE] 

[CATEGOR
Y NAME]       
[VALUE] 

[CATEGOR
Y NAME]  
[VALUE] 

Current 
snapshot of 
data in PMC 

Source:	
  PubMed	
  Central,	
  16	
  July	
  2018	
  

~20% of articles in PMC (~930,000) have  
associated supplementary material, a data  
availability statement, and/or data citation(s) 
 
Challenge:  
Inconsistent (or non-existent) policies on how  
to make data available and cite it at the funder and  
journal level result in inconsistent data association 
practices 
 



U.S. National Library of Medicine
National Center for Biotechnology Information NCBI

Data Links in PubMed:  
Secondary Source ID 

Example PubMed Searches:   hasdatabanklist 
               genbank[si] OR figshare[si] 

Secondary Source ID data sources: 
•  Publishers 
•  NLM indexers 
•  PMC 

Challenges:  
•  NLM indexing resources were 

reduced in 2016, leading NLM to 
explore alternative options 

•  No incentives for journals/
publishers to supply these 
metadata to NLM 



NCBI
U.S. National Library of Medicine
National Center for Biotechnology Information

loprovfigshare[Filter] OR loprovdryaddb[Filter] 

Data Links in 
PubMed: LinkOut 
Links to the materials directly supporting the 
research discussed in the cited article, 
including data sets from experiments/studies 
accessory graphics, images, sound, and 
multimedia files related to the article.  



U.S. National Library of Medicine
National Center for Biotechnology Information NCBI

Future Direction:  
Data Citations in 

PubMed Labs 

h9ps://www.ncbi.nlm.nih.gov/labs/pubmed/28350376/	
  



U.S. National Library of Medicine
National Center for Biotechnology Information NCBI

Future Direction:  
Exposing Data in PMC 



Future Direction:  
Linking Publications 

to  
Data in My 

Bibliography 



Additional Data 
Resources at NLM 





ClinicalTrials.GOV: 
Informational Scaffold 

Results	
  database	
  
entries	
  

Journal	
  	
  
publica4ons	
  

SAPs	
  

IPD	
  

Other	
  Informa4on	
  (e.g.,	
  press	
  releases,	
  	
  
news	
  ar4cles,	
  editorials)	
  

CSRs	
  

Full	
  protocols	
  

Other	
  study	
  
documents	
  

Conference	
  	
  
abstracts	
  

ClinicalTrials.gov	
  
Record	
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Common	
  	
  
Data	
  
Elements	
  



Common Data Elements  
Make data findable, interoperable  

!  Structured human & machine readable 
definitions of NIH CDEs allowing  
" Search for individual CDE or sets 

per programs 
" Compare & harmonize similar but 

distinct CDEs 
" Select or create CDEs with minimal 

duplication 





Office of  
Data Science Strategy 
NIH Office of the Director 

 
Susan Gregueric, PhD 

Senior Advisor to the Director for Data 
Science 



Data Science Fellowships @ NIH 

 

  
 
  

 Jessica Mazerik and Susan Gregurick 

 



NIH Data Science Fellowships – 
Happening NOW 

Graduate Data Science Summer Program 

# OITE in partnership with ODSS 
# Consortium of local universities, but 

students from all universities can apply 
#  UVA, George Mason, George Washington, UMD  

# Pilot driven by discussion with local 
universities consortium  

# Masters students for summer program at 
NIH 

#  Intramural placement 
# ~15 interns for summer 2019 
# Call for projects – late November 

https://www.training.nih.gov/data_science_summer  
 



NIH Data Science Fellowships – 
Happening NOW 

Coding it Forward 

#  Civic Digital Fellowship program 
#  Student-led non-profit to place tech-savvy 

students in federal agencies; pipeline to 
public service for technology students  

# Mentor/project call for 2019 
#  10-12 week summer program 
#  Placement in administrative/extramural 

funding offices at NIH 
# ODSS will coordinate some central NIH 

activities so fellows connect with each 
other on campus 

# ~10 fellows for summer 2019 https://www.codingitforward.com/  



NIH Data Science Fellowships –  
Happening SOON 

•  One or two year positions in high-impact 
NIH programs 

•  Data science experts, not necessarily 
familiar with biomedical research  

•  Opportunity to work with large volumes 
of biomedical research data; impact on 
public health 

•  Learn from NIAID’s program 
–  https://www.zintellect.com/Opportunity/Details/NIAID-17-01  

•  ~2-5 fellows in first cohort 

•  Goal: first cohort starts fall 2019 
•  Launch multiple onboarding/training 

mechanisms to apply 
•  Advantages – flexibility in salary, no 

one-size fits all 
•  Program evaluation in 2024 

NIH Data and Technology Advancement (DATA) Fellows  

Overview PLAN 



Provisions for 
Data Management 

and  
Sharing Policy  



What Do We Need to Know? 

•  Before we can start talking about a NIH policy for sharing and 
managing data, we need to think about what the key 
components are, such as: 

–  The definition of scientific data 

–  The requirements for data management and sharing plans  

–  The optimal timing to consider in implementing various parts of a 
new policy 

•  Phased adoption? 

•  Incremental implementation? 

 



•  Budgeting for data management and 
sharing 

•  Use of existing repositories; criteria 
for identifying  

•  Community expectations for shared 
data 

Ongoing Implementation 
Considerations 



Questions and discussion 



Reaching NLM  
 
 
 
 
 
 
 
 
patti.brennan@nih.gov 

@NLMdirector 

em
ey

8
7
 /

 I
co

n
A
rc

h
iv

e 
/ 

C
C
 B

Y-
N

C
-N

D
-4

.0
  

@NLM_news 


