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Research Electronic Data Capture

NCI & other ICOs ->
FROM RESEARCH STUDY DESIGN TO COLLECTING, MANAGING, AND ANALYZING DATA

Learning Objectives:

1. To delineate Jeatures of REDCap*™ to support project management for researcn

studies (e.qg., now different types of studies (longitudinal vs cross-sectional etc)

can be designed).

2. To outline steps to create detailed data collection plans whnicn julfill regulatory

requirements.
Other helpful
resources

3. To identify principled approaches to data collection and management. /iinks within

NIH SharePoint:

4. To explain the connections between research rigor and reproducibility.

* some webinar participants may well use other electronic data capture (EDC) systems, such as those from §s


https://www.ctsu.org/Public/Default.aspx

National Institute of
Diabetes and Digestive /... 5
and Kidney Diseases

Principles of Data Collection & Management Part 3 topics

e Document organization and access as part of study plannmg /3
*regulatory, clinical, and case report forms [
e Data Management and Sharing Plans
e Data Management for Reproducibility
e Take Home Points to follow Guiding Principles
NIDDK Biostats Seminar Series Speaker

Today, 2025-07-24

Ken Wilkins: Mathematical Statistician, Biostatistics Program Office
Office of the Director, NIDDK

Research Electronic Data Capture

*see also the earlier webinar “Initiation, Regulatory Requirements, & Statistical Design for Research Studies conducted at NIH”



https://bioinformatics.ccr.cancer.gov/btep/classes/principles-of-data-collection-and-management
https://bioinformatics.ccr.cancer.gov/btep/classes/initiation-regulatory-requirements-and-statistical-design-for-research-studies-conducted-at-the-nih
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® CLINICAL CARE INFORMATION IS DATA (SUBJECT TO HIPAA):
ADAPT YOUR USE OF IT IN RESEARCH (PER ProTOCOLS AS IN NIH CC)

e as stated in a longstanding NIH course® on clinical research:

“DATA MANAGEMENT IS THE OPERATIONALIZATION OF GOOD CLINICAL PRACTICE (GCP)”
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® CLINICAL CARE INFORMATION IS DATA (suBJECT TO HIPAA):
ADAPT YOUR USE OF IT IN RESEARCH (PER ProTOCOLS AS IN NIH CC)

e as stated in a longstanding NIH course* on clinical research:

“DATA MANAGEMENT IS THE OPERATIONALIZATION OF GOOD CLINICAL PRACTICE (GCP)”

HOIdN!

\\ PROGRAM

For more details, take a NIH-sponsored CITI course on GCP; also try the
*NIH Course: Intro to Principles & Practices of Clinical Research or /PPCR



https://bioinformatics.ccr.cancer.gov/btep/classes/principles-of-data-collection-and-management
https://bioinformatics.ccr.cancer.gov/btep/classes/principles-of-data-collection-and-management
https://intranet.cc.nih.gov/sites/nihintranet/files/intranet-files/ccc/mrh/mrhandbook.pdf
https://www.cdc.gov/phlp/php/resources/health-insurance-portability-and-accountability-act-of-1996-hipaa.html
https://cc-internal2.cc.nih.gov/policies/PDF/M12-1.pdf
https://irbo.nih.gov/confluence/display/ohsrp/Required+CITI+Training
https://ocreco.od.nih.gov/pdfs/IPPCR-2024-2025-Syllabus-v2_final_508.pdf
https://ocreco.od.nih.gov/courses/ippcr.html
https://irbo.nih.gov/confluence/display/ohsrp/Required+CITI+Training
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Principles of Data Collection & Management Part 3 Topics

e Document organization and access as part of study planning:

requlatory, clinical, and case report forms A
» Data ianagement ror Reproducioility Quesad
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“All investigators are expected to conduct themselves according to the

highest standards of professional conduct and integrity
and to adhere to the ethical principles that address the protection of human

subjects in research”
-3014-300 Investigator Responsibilities, NIH Policy Manual

I:Il.'l
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Principles of Data Collection & Management Part 3 Topics

e Document organization and access as part of study planning:
regulatory, clinical, and case report forms
» Data Vlanagement for Reprocducioility /
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» Jaie Aorme Points to jollow Guiding Principles \_

“All investigators are expected to conduct themselves according to the
[highes; standards of professional conduct and integrity }

and to[adhere to the ethical principlethhat address the protection of human Data Integrity
subjects in research”

-3014-300 Investigator Responsibilities, NIH Policy Manual

Data Management Principles=
Ethical Principles


https://bioinformatics.ccr.cancer.gov/btep/classes/principles-of-data-collection-and-management
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Document organization and access as part of study planning:
requlatory, clinical, and case report forms (CRFs) — defining each type

e

Clinical interaction & Clinical records of
assessment with interaction &
study participants assessment with

study participants
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Document organization and access as part of study planning:
regulatory, clinical, and case report forms (CRFs) — defining each type

Clinical interaction & Clinical records of

assessment with interaction & Electronic-system-entered
study participants assessment with records of interaction &
study participants assessment with study

Cerntnnnnannannnnnnnn CLINICAL + «+ «ccveennnnnnnnn > o
participants
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Document organization and access within scope of study planning:
regulatory for study and case report forms — defining such SUB-types

Clinical source document Electronic-system-entered Electronic Study

records of interaction &  records of interaction & database entries
assessment with study assessment with study (based on CRFs &
P artlc:p ants ............... CLINIC art:c:pants ....... > other sources)
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Document organization and access within scope of study planning:
regulatory for study and case report forms — defining such SUB-types

Clinical source document Electronic-system-entered Electronic Stud

Quality
Assurance
& safety
monitors

records of interaction &  records of interaction & database entries ,
assessment with study assessment with study (based on CRFs & &‘y /
P artmgqr.)?s. ............... CLINIC Lartlc:p ants ....... > other sources)
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Document organization & access as part of study planning (with help!):
regulatory, clinical, and case report forms: data tracked throughout

* Protocol navigation staff (from IRBO to ICO-specific, e.g., Dr. Studlack) &
* Clinical Directors’ Office staff, especially Data Mgmt/Informatics! ~—
» Study team members who are closest to data-generation e \
* For trials, also Quality Assurance(QA)/Safety monitors _

» For any study, best to ‘pre-audit’! |
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Document organization & access as part of study planning (with help!):
regulatory, clinical, and case report forms: data tracked throughout

* Protocol navigation staff (from IRBO to ICO-specific, e.g., Dr. Studlack) &
 Clinical Directors’ Office staff, especially Data Mgmt/Informatics! ~— \

E—————
E

—_—

» Study team members who are closest to data-generation 8=
 For trials, also Quality Assurance(QA)/Safety monitors

* _Forany study, best to ‘pre-audit’! (O\) ]
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BEGINNING WITH THE END IN MIND: protocol will be posted publicl
NOTE: journals require rigor, prior-specified data analyses documented in:
- FULL & FINAL protocol: use templates adhere to type (e.g., clinical trial)

» See walk-through of protocol elements during earlier webinar in BTEP series

» Templates for varied types of studies (trials v. observational v. ‘secondary’)
* Among trials, distinctions by ‘intervention’ type: drugs/biologics v. device v. behavioral
* Protocol Section 9 may well define distinct ‘analysis populations’ per distinct study aims

* For reproducibility (covered in depth later) much additional metadata needed
» High-level description of approach in protocol, details (metadata) can be triaged to SAP
» Additional structural details (metadata) would fall within the Data Management (DM) plan



https://irbo.nih.gov/nih-irb-templates/protocol-templates/
https://oir.nih.gov/sourcebook/intramural-program-oversight/intramural-data-sharing/guide-fdaaa-reporting-research-results/frequently-asked-questions-nih-clinical-trial
https://bioinformatics.ccr.cancer.gov/btep/?s=niddk
https://youtu.be/Ps4c6Va7VIg?si=yDIwZAPfd24CLGEr&t=263
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Managing, & Analyzing Data: Journal

BEGINNING WITH THE END IN MIND: smooth Data Management(DM)—Analysis

NOTE: journals require rigor, prior-specified data analyses documented in:

 Statistical Analysis Plan (e.g., extramural templates help; more to come!)

- THEN can go into level of detail needed to REPRODUCE a study-specified analysis
* As covered in prior webinar by Dr. Auh

«  MoRE TIME UP-FRONT YET: Database

‘&f“‘ ANALYSIS SETUP DONE WITH DM SPEC’S:
__+ CLEAREXPECTATIONS AMONG TEAM C

ih, [*=

Analysis Environments - Estimates

—_

%
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BEGINNING WITH THE END IN MIND: smooth Data Management(DM)—Analysis

NOTE: journals require rigor, prior-specified data analyses documented in:
 Statistical Analysis Plan (e.g., extramural templates help; more to come!)

- THEN can go into level of detail needed to REPRODUCE a study-specified analysis

» As covered in prior webinar by Dr. Auh
 MORE TIME UP-FRONT YET: Database - ﬂ LM,
| —=
J

ANALYSIS SETUP DONE WiTH DM SPEC’s:
Analysis Environments =2 Estimates

 CLEAR EXPECTATIONS AMONG TEAM
CLEAR DIVISION OF DATA TASKS
 GOALSs: VERSIONED REPRODUCIBILITY AND MITIGATING FALSE POSITIVE FINDINGS

Ba (o @DZ



https://www.niaid.nih.gov/sites/default/files/statistical-analysis-plan.pdf
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Managing, & Analyzing Data: clinical context

Notably, all clinical care (done for protocol enrollees) m) Clinical Center
reqUires documentation America's Research Hospital

As such documentation is required for rigor, need to organize (as in PQS*)

e Document organization & access as part of study planning & conduct:
regulatory, clinical, & case report forms (CRFs)

and Kidney Diseases

Source CRF
documents entries it N oo e
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Notably, all clinical care (done for protocol enrollees) Clinical Center
reqUires documentation America's Research Hospital

As such documentation is required for rigor, need to organize (as in PQS*)

e Document organization & access as part of study planning & conduct:
regulatory, clinical, & case report forms (CRFs)

Clinical Research
Database *PROTRAK Query System

login with NIH auth. here

Source CRF
documents entries
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Notably, all clinical care (done for protocol enrollees) Clinical Center
reqUires documentation America's Research Hospital

As such documentation is required for rigor, need to organize (as in PQS*)
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National Institute of Z5 From Research Study Design to Collecting,

Managing, & Analyzing Data: clinical context

Notably, all clinical care (done for protocol enroliees) NIH
requires documentation

As such documentation is required for rigor, need to organize (as in PQSY)

e Document organization & access as part of study planning & conduct:
regulatory, clinical, & case report forms (CRFs)

=

Analysi
Environment

Clinical Center

America's Research Hospital

Clinical Research
Database e e

Source CRF
documents entries


https://clinweb.cc.nih.gov/pqs/Login/Index
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BEGINNING WITH THE END IN MIND: external publication expectations
NOTE: most journals require rigor, docs with prior-specified data analyses

 PROTOCOL-specirfied analysis plans

o Statistical Analysis Plan (SAP)

* Occasionally, depending on the journal-meets-editorial discretion:
 Data collection instrumentation (see Best Practices in Resources Doc)

» Documentation of data workflows (see Data Mgmt/Sharing Plan [DSMP], below)
* Documented oversight by independent agents (IRB, Safety Monitoring bodies)
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m) National Institute of Z)_ From Research Study Design to Collecting,

Managing, & Analyzing Data: Source Maps

To meet this, document all as you organize (and map out data integration)
e Document rigor: how sources map to database: Source Data Maps!

& Analysis =
P 1% _CRF & FULLY INTEGRATED Environment...
ource inter- Clinical Research  integration key
documents/ mediate  Database to monitoring

readouts* file entries Clinical Center

rch Hospital
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To meet this, document all as you organize (and map out data integration)
e Document rigor: how sources map to database: Source Data Maps!
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andKidney Diseases /% Mlanaging, & Analyzing Data: Source Maps

To meet this, document all as you organize (and map out data integration)
e Document rigor: how sources map to database: Source Data Maps!

—
— T Analysis -
FULLY INTEGRATED Environment...

* On note of “source documents” it’s noteworthy that any document

Source 1% inter- -
created within a 21CFR-part-11-compliant system will jitself be

documents/ mEdiate considered a source document — e.g., REDCap CRFs, 21CFR11-

compliant device’s exported files like those in some CLIA-certified

readOUtS* file entries equipment for |ab assays



https://docs.google.com/document/d/1qd5VRMLsnHCnqUXg7VinrSxJxSQPqtw2GTHl8HRc9J4/edit?usp=sharing
https://www.niddk.nih.gov/research-funding/human-subjects-research/policies-clinical-researchers/data-safety-monitoring-plans
https://www.ecfr.gov/current/title-21/chapter-I/subchapter-A/part-11
https://www.ecfr.gov/current/title-21/chapter-I/subchapter-A/part-11
https://www.ecfr.gov/current/title-21/chapter-I/subchapter-A/part-11
https://fcsexpressdownloads.s3.amazonaws.com/FCS_Express_CFR_table.pdf
https://www.bio-rad.com/en-us/feature/flow-cytometry-21-cfr-part-11-compliance.html
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Managing, & Analyzing Data: Provenance

S0, just document all as you organize (and map out data integration)
e Document rigor: how sources map to database: Source Data Maps
Example 1-arm trial: note distinct yet equivalent diction for key data

‘endpoint’ per Protocol Template specific use of
CTG=ClinicalTrials.gov

generic “outcome measure” (term in CTG)
PROVENANCE: ‘bigger tent’ for ‘trace-
ability; i.e., audit-ready capacity to
trace each quantity back to source
information; illustrated below as key
part of REPRODUCIBILITY Clinical Center

rch Hospita
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S0, just document all as you organize (and map out data integration)
e Document rigor: how sources map to database: Source Data Maps

Example 1-arm trial: note distinct yet equivalent diction for key data

‘Model-estimated fold-change in mean urine Protein to

Creatine ratio 3 months post-randomization” lendpoint’ per PrOtOCOI Template speCifiC use Of

4 .
. . CTG=C| ITrials.
generic “outcome measure” (term in CTG) “c.. e v orowencra

PROVENANCE: ‘bigger tent’ for ‘trace-

ability’, i.e., audit-ready capacity to

trace each quantity back to source

/ ’;j / /m onts/ information; illustrated below as key
part of RerropuciBILITY [NID) Ciinical Center

rica's Research Hospital

[€dUOuULS


https://docs.google.com/document/d/1qd5VRMLsnHCnqUXg7VinrSxJxSQPqtw2GTHl8HRc9J4/edit?usp=sharing
https://clinicaltrials.gov/
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Principles of Data Collection & Management Part 3 Topics
» Document organization and access as part of stucly planning:
regulatory, clinical, ancd case fepofffof/m

e Data Management for Reproducibility: rigor-anchored transparency

. \ = ) D)
» Data Management and Sharing Plan

» Talke Flome Polnts to p//w/ //f//fjj Principles

“Data Management spans protocol
conception to completion”
&‘-I\/Iatt Breymaier, 15 part of this webinar



https://bioinformatics.ccr.cancer.gov/btep/classes/principles-of-data-collection-and-management
https://grants.nih.gov/__extra/reproducibility/module_1/presentation.html

Diabetes and Digestive

and Kidney Diseases /A Analyzing Data: Defining Provenance

m) National Institute of From Study Design to Collecting, Managing,

BEST PRACTICE: document all as you organize (& map out how data ‘connect’)
Source Data Map key to provenance* for each given product of a study

* PROVENANCE: audit-ready capacity to trace each & every
quantity back to source info; key part of REPRODUCIBILITY

* VERSIONING & ACCESS CONTROL (WITH DE-IDENTIFICATION) WITHIN DM ARE KEY

* LACK oF PROVENANCE (AND REPRODUCIBILITY) CAN BE AN ETHICAL ISSUE UE
TO HUMAN ERROR: SEE CANCER TRIALS" UNETHICAL TREATMENT OF >100 %

PATIENTS STARTED WITH DUKE-PIs' SPREADSHEET-DATA-MANAGEMENT E RROR R*
Cl|n|cal Center

garch Hospital

* INITIALLY UNCOVERED DUE TO TRIAL-MOTIVATING STUDY’S FINDINGS BEING BASED ON PUBLICLY-ACCESSIBLE DATA



https://nih.sharepoint.com/:f:/r/sites/NIDDK-ONCCollaborations/Shared%20Documents/NIDDK%20Coordination%20with%20NCI%20BTEP/Biostatistics%20Webinar%20Series/Principles%20of%20Data%20Collection%20%26%20Management?csf=1&web=1&e=Q4PkkD
https://www.birs.ca/events/2013/5-day-workshops/13w5083/videos/watch/201308141121-Baggerly.html
https://www.birs.ca/events/2013/5-day-workshops/13w5083/videos/watch/201308141121-Baggerly.html
https://bioinformatics.mdanderson.org/Supplements/ReproRsch-Chemo/
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m) National Institute of Z)_ From Study Design to Collecting, Managing,

Analyzing Data: Defining Provenance

BEST PRACTICE: version documents as you revise (especially map of data)
Source Data Map (SDM) key to constraints on SAP & DM plan (DMP) for a study

* VERSIONING OF INTERDEPENDENT Docs & ROLE-BASED ACCESS CONTROL ARE KEY

Circulate H co. :'Ew szs:ogma
Draft; Juthors’ wn Revise l ’ Revise

need new N SDM Protocol
data LSDM new data
Y\ )
o ala
L e ™
Protocol :
SAP specs New Revises

Revise

new data a SDM=> SAP specs
checks E % DIVIP more data [EUl Ef: DMP
checks
H_Rﬁ Align <y ~ Align ? o
DMP<>SAP Clinical Center

e DIVIP(—)SAP

America’'s Research Hospital
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BEST PRACTICE: version documents as you revise (especially map of data)
Source Data Map (SDM) key to constraints on SAP & DM plan (DMP) for a study

e VERSIONING OF INTERDEPENDENT DOCS & ROLE-BASED ACCESS CONTROL ARE KEY

Circulate @ Co- ZEW VE;S’OI’;WG q
Draft; CROSS LL DOCUMENTS o\ ise Revise

authors’
SDM Protocol

need new new data
data DM

/ il [

Doc VERSIONING:
IMmPACTS REDCAP

DEv = PROD
SAP specs New Revises Stuby TeAm SOPs
new data SDM= SAP specs Revise & Pre-Aupit
checks DMP more data [Slalg DMP  ScHepuLe EvoLves

' checks '
& Align % ~ Align
DMP«>SAP

DMP<«>SAP

America's Research Hospital


https://nih.sharepoint.com/:f:/s/NIDDK-ONCCollaborations/EtuUqAO_JxNDhREAA5kh8PsBrkH4iFX8Hd-qNucEwUohlg?email=kenneth.wilkins%40nih.gov&e=fv0eb3

From Prospective Study Design to Collecting,

National Institute of
Diabetes and Digestive
and Kidney Diseases

YEARS

7950-207°

Managing, Analyzing Data: Reproducibility

BEST PRACTICE: document all as vou organize (& map out how data ‘connect’)

Responsible
Team Member

Pre-
collection:
conceptual

Pre-
collection:
operational

Collection:
at study
kickoff

Collection:
ongoing

Collection:
closeout

Post-
collection:
conceptual

Post-
collection:
operational

Post-
collection:
closeout

Investigator  Settargetfor  Inputinto CRFs, Establish plan Iterate with Document & Iterate with Iterate with  Sign off on final
completion, SOPs, monitor  for versioning team to ensure sign off on all team on each team on data DMSP-specified
& Quantify data priorities changes as we SOPs followed remaining data variable’s  variables DMSP artifacts
Questions for each aim revise protocol & data queries unresolved full provenance metadata package

resolved queries
Clinician Co-  Offer Co-curate the SOPs for Iterate with Document & Iterate with Iterate with  Sign off on final
Investigator/ mappable CRFs/data versioning CRF team to ensure sign off on all team on each team on data DMSP-specified
data capture capture tools changes as we SOPs followed remaining data variable’s  variables DMSP artifacts, any
StUdy options; input  for ease of use revise protocol; & data queries unresolved full provenance metadata non-standard
Coordinator & feedback monitor use resolved queries data’s integrity
Data Mgmt/ Compiledata  Co-curate the SOPs for Implement all Document all Iterate with Iterate with  Sign off on final
Informati capture CRFs/data versioning EDC pre-specified & remaining team on each team on data DMSP-specified
options capture tools changes as we novel data unresolved data variable’s  variables DMSP artifacts
1§| for ease of data  revise protocol; checks, query queries, prep &  full provenance metadata, code package, DM &
checks/queries ~ monitor use team to resolve conduct lock & descriptions to curate all curation code
Data Quantify Co-curate the SOPs for Conduct Assess impact Iterate with Iterate with  Sign off on final
Analysts/ Questions, & CRFs/data versioning SAP, monitoring of unresolved team on full team on all DMSP-spec’d
. +]-] coordinate on capture toolsto safety reports, analyses & spec  queries, input provenance of public analytic  package, ingest
Biostats [x]= study power match analysis & (re-)design any new checks on data lock data findings metadata, code & analysis code
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ument+EDC revisions play off one another
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Put yourself in others’ shoes: wouldn’t you want your work to be readil
reproduced AND then provide a starting point for others to cite it:

To do so: MUST specity analysis plans in terms of unambiguous quantities
SO, each RepropuciBLE ‘research product’ MUST have its own:
-‘StatisticaIAnaIysis Plan’ (SAP; tacit: SDM «» SAP/DMP) and %

-&corresponding ‘data lock’: versioned ‘copy’ of data that’s
* non-editable
* analysis-ready

yarsion XY
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m) National Institute of 7 Data Management for Reproducibility:

document+EDC revisions play off one another

Put yourself in others’ shoes: wouldn’t you want your work to be readily
reproduced AND then provide a starting point for others to cite it:

To do so: MUST specify analysis plans in terms of unambiguous quantities
* PER EARLIER WEBINAR:

SO, each RerrobuciBLE ‘research product’ MUST have its own:  cnaiysts expect to use

DE-IDENTIFIED datasets

L= Statistical Analysis Plan’ (SAP; tacit: SDM <> SAP/DMP) and %

-n%corresponding ‘data lock’: versioned ‘copy’ of data that’s
* non-editable
* analysis-ready

version .1
——

And thankfully a planned, milestone-driven timeframe includesEEin

SDM/SAP/DMP +‘data lock’ adheres to NIH policy (& priorities) by design



https://nih.sharepoint.com/:f:/r/sites/NIDDK-ONCCollaborations/Shared%20Documents/NIDDK%20Coordination%20with%20NCI%20BTEP/Biostatistics%20Webinar%20Series/Principles%20of%20Data%20Collection%20%26%20Management?csf=1&web=1&e=Q4PkkD

Responsible

Team Member

Investigator

Clinician Co-

Investigator/

Study
Coordinator

Data Mgmt/
Informatics

Data

Analysts -

Rinctate X1+

From Secondary or Retrospective Study Design to Collecting, Managing, Analyzing Data: Reproducibility

National Institute of
Diabetes and Digestive
and Kidney Diseases

Target date
6 or more
weeks out

Share pivotal
product’s
‘concept’
target date &
data use: SDM

Provide input
& feedback on
feasibility re:
participant
interactions

Provide input
& feedback on
feasibility re:
data input &
curation

Provide input
& feedback re:
primary aims’

Target date
5 or more
weeks out

Get team input
into variables’

use to address
aims & outline
DM plan for all

Input into each
data variables’
feasible use to
address aims,
checks of data

Input into each
data variables’
feasible use via
checks of data
curates/queries

Input on checks
variables’ use in
analysis via SAP

Y Y 2 Y

BEST PRACTICE: all team members work in parallel
& trace how data are used

Target date
4 or more
weeks out

Sign initial SAP.
affirm all data
variable’s use to
address aims;
draft DM plan

Address each
data variables’
queried issues
for data checks,
version input

Track each data
variables’
queried issues
for curated data
/EDC versioning

SOPs for version
control of SAP,
reports design;

Target date
3 or more
weeks out

Revise/sign SAP
& affirm all data
summaries’

formats by aim,
draft narratives

Select parts of
draft of pivotal
report’s data
summaries /
narratives

Internal reports
of all queried
data issues &
how resolved;
versioned read-
only data ‘lock’

FINAL SAP for
initial version of
pivotal product;

N Y o

Target date
2 or more
weeks out

-Circulate draft
for final reviews
-Draft changes
to NEXT pivotal
SDM, SAP, DMP

Provide
feedback on
circulated draft
& input NEXT
pivotal docs

Provide
feedback on
circulated draft
& input to NEXT
SDM, SAP, DMP

Provide
feedback on
circulated draft

Target date
1 or more
weeks out

FINALIZE entire
pivotal product:
triage edits by
all co-authors/
contributors

Support team’s
pivotal product:
triage edits by
all co-authors/
contributors

Implement any
data base
refactoring for
ease of re-use
by DMS code

Implement any
reformatting for
target venue;

Target date
1 or more
weeks past

Iterate with
team on each
data variable’s
use in light of
pivotal findings

Iterate on
schedule for
regular pre-
auditing of data
& SOP revisions

Iterate on
schedule for
regular pre-
auditing of data
& data check +
SOP revisions

Iterate on plans
for any new
data/safety

ore- & post-curation

Target date
2 or more
weeks past

Finalize team
iteration on
data elements’
use & curation;
approve DM&S

Finalize team
iteration on
data elements’
use & curation;
input on DMSP

Finalize team
iteration on
data elements’
use & curation;
signoff on DM
items of DMSP

Finalize team
iteration per
above on

NI N A~ rr



Diabetes and Digestive

M) National Institute of 25 From S econdar StUdy DESIgn to CO”ECtlng,
\Y

and Kidney Diseases

anaging, Analyzing Data: Reproducible Doc’n

EXAMPLE: documenting all as you organize (& mapping out data integration)
Source Data Map key to provenance* for each given product of a study

‘

* PROVENANCE: an

Pre-Collection/-Curation SOURCE DATA MaAp: SDM Clinical Cent
. . Nl nier
Role of Clinical Fellow Amerfcgaesearc?HosgaJ audit-r eady

Or oth'er traceability of
Investigator findings, ensures

Initiates a new REPRODUCIBILITY
work product... what

principles guide how to
document rigor?
REPRODUCIBILITY

FULLY INTEGRATED
Clinical Research Database



Diabetes and Digestive
and Kidney Diseases

M) National Institute of 25 From S ECOHdGI’ StUdy DESIgn to CO”ECtlng,
\Y

anaging, Analyzing Data: Reproducible Doc’n

EXAMPLE: documenting all as you organize (& mapping out data integration)
Source Data Map key to provenance* for each given product of a study

_*@*_ Pre-Collection/-Curation SOURCE DATA Map: SDM
=/ )" Role of Clinical Fellow “pivotal”

- * PROVENANCE: an
Clinical Center :
America’s Research Hospital  a@udit-r eady

‘

Or other SDM + SAP, traceability of
Investigator followed findings, ensures
Initiates a new 7 by DM plan REPRODUCIBILITY
work product... what

principles guide how to ()

document rigor? -

REPRODUCIBILITY

FULLY INTEGRATED

F
Clinical Research Database
“pivotal” study
data product:
* Example: .

secondary study



Diabetes and Digestive
and Kidney Diseases

M) National Institute of 25 From S ECOHdGI’ StUdy DESIgn to CO”ECtlng,
\Y

anaging, Analyzing Data: Reproducible Doc’n

EXAMPLE: documenting all as you organize (& mapping out data integration)
Source Data Map key to provenance* for each given product of a study

S~ Pre-Collection/-Curation SoURCE DATA MAP: SDM * p .
.@. = — . linical nter ROVENANCE: an
= Role of Clinical Fellow prOtﬂ’ N I H CAmerfcgsaH.esegc?Hosgaf audit-r eady
Or other SDM + SAP, traceability of

Investigator followed

Initiates a new () by DM plan
work product... what

principles guide how to
document rigor?
REPRODUCIBILITY

findings, ensures
REPRODUCIBILITY

FULLY INTEGRATED
Clinical Research Database

“pivotal” study
data product

e Example: I '

secondary study




Diabetes and Digestive
and Kidney Diseases

M) National Institute of 25 From S E’COI’IdOII’ StUdy DESIgn to COIIeC“ng,
\Y

anaging, Analyzing Data: Reproducible Doc’n

EXAMPLE: documenting all as you organize (& mapping out data integration)
Source Data Map key to provenance* for each given product of a study

v~ ) Pre-Collection/-Curation SOURCE DATA MAP: SDM - * .
@‘- Role of Clinical Fellow “pivotal” NIH CA:LIQJaCs%!seSc?DoEﬁ; a:c’:i{:zi?c:/‘:& -
Or other SDM + SAP, traceability of
Investigator followed findings, ensures
Initiates a new 7 by DM plan REPRODUCIBILITY
work product... what
principles guide how to ()

document rigor?
REPRODUCIBILITY

FULLY INTEGRATED
Clinical Research Database

“pivotal” study WHEN used, need “data

data product: lock”: generate a static copy

* Example: as unchanging ARCHIVE of _
secondary study | REVISED“pivetal™ ' vy 0 gyatahase @ time of use

study data product



Diabetes and Digestive
and Kidney Diseases

M) National Institute of 25 From S econdal’ StUdy DESIgn to CO||€CtIng,
\Y

anaging, Analyzing Data: Reproducible Doc’n

EXAMPLE: documenting all as you organize (& mapping out data integration)
Source Data Map key to provenance* for each given product of a study

»~ ) Pre-Collection/-Curation SOURCE DATA MAP: SDM . * -
@‘- Role of Clinical Fellow “pivotal” NIH qgg!ﬁ%!sgc?gﬁarf a:c’:i{:zi?c:/‘:& -
Or other SDM + SAP, traceability of
Investigator followed findings, ensures
Initiates a new P by DM plan ‘ REPRODUCIBILITY
work product... what
principles guide how to () y

document rigor? —
REPRODUCIBILITY
FULLY INTEGRATED
Clinical Research Database a
”pivota[” study WHEN used, need “data
data product: lock”: generate a static copy j
*  Example: _ as unchanging ARCHIVE of
secondary study | REVISED “pivotal™ = yp 0 qotabase @ time of use

study data product



Secondary or Retrospective Study Design to Collecting, Managing, Analyzing Data: Reproducible per Documentation
5BEST PRACTICE: all team members’ subproducts revised

versioned in

National Institute of
Diabetes and Digestive
and Kidney Diseases

7950-207°

narallel (via edits of data-use documents

Responsible
Team Member

Investigator

&

Clinician Co-
Investigator/
Study
Coordinator

Data Mgmt/
Informatics

o

Data
Analysts/

x|+
]

Rinctatc

Target date
6 or more
weeks out

CONCEPT; DATA
DICTIONARY =>
SOURCE DATA MAP
(SDM); DM PLAN
& SAP OUTLINES;
OUTLINE SOPs

DATA
DICTIONARY
=> SOURCE DATA
MaP (SDM);
FEASIBILITY RPT

DATA
DICTIONARY =>
SOURCE DATA
MaP (SDM);
DM PLAN
OUTLINE

DATA DICTIONARY
=>SDM; SAP
OUTLINE; DM

1 DI AN OIITIINE

Target date
5 or more
weeks out

SDM REVISION
PER SAP OUTLINE;
DM PLAN DRAFT
outline of EDC/
DM/DA SOPs

SDM REVISION

PER SAP OUTLINE;
DM PLAN DRAFT
outline of data
check/cleaning

SDM/SAP DRAFT;
DM PLAN DRAFT

outline of data

check/cleaning

drafts of check-
rules/queries

SDM/SAP DRAFT;
DM PLAN DRAFT
code/modeling

TN

Target date
4 or more
weeks out

initial SAP,
signed
alongside final
SDM; initial DM
& DMS plans

Address each
data variables’
queried issues
for data checks,
version input

Track each data
variables’
queried issues
for curated data
/EDC versioning

SOPs for version
control of SAP,
reports’ code;

LI -

Target date
3 or more
weeks out

Initial draft of
pivotal report’s
data summaries
alongside draft
narratives

Select parts of
draft of pivotal
report’s data
summaries /
narratives

Internal reports
of all queried
data issues &
how resolved;
versioned read-
only data ‘lock’

FINAL SAP for
initial version of
pivotal product;

B B of R

Target date
2 or more
weeks out

-Circulate draft
for final reviews
-Draft changes
to NEXT pivotal
SDM, SAP, DMS

Provide
feedback on
circulated draft
& input NEXT
pivotal docs

Provide
feedback on
circulated draft
& input to NEXT
SDM, SAP, DMP
& DMS package

Revise formats
for summaries
per feedback;

I T

Target date
1 or more
weeks out

FINALIZE entire
pivotal product:
triage edits by
all co-authors/
contributors

Support team’s
pivotal product:
triage edits by
all co-authors/
contributors

Implement any
data base
refactor doc’n
for ease of re-
use by DMS
code by others

Implement any
reformatting for
target venue;

. 2 O IS rAISADOIT™

Target date
1 or more
weeks past

Iterate with
team on each
data variable’s
use in light of
pivotal findings

Iterate on
schedule for
regular pre-
auditing of data
& SOP revisions

Iterate on
schedule for
regular pre-
auditing of data
& data check +
SOP revisions

Iterate on plans
for any new
data/safety

. e, e

Target date
2 or more
weeks past

Finalize team
iteration on
data elements’
use & curation;
approve DMS

Finalize team
iteration on
data elements’
use & curation;
input on DMSP

Fully Revised
Data
Management &
Sharing Plan
(DSMP)

Fully Revised
data/safety
monitoring Plan

Ir~se~n 2m\)



National Institute of
Diabetes and Digestive /... 5
and Kidney Diseases

Principles of Data Collection & Management Part 3 Topics

» Document organization and access as part or stucly planning:

J o)
regulatory, clinical, ancd case report forms “Data Collection Practices [have]
- s o s JE r), 2022 Do’s and Don’ts”
» Data Management for Reproducioility &_Sa”heja 27 part of this webinar
o . »” )
e Data Management and Sharing Plans: “DMSPs “Data Management & Sharing
— , . - ST, S o8 Practices have Plans that must
» Talkke Fome Points to jollow Guiding Principles be shared per NIH policy’
2 -Ken Wilkins, 3 part of this
The sample Data Management and Sharing Plan below is for a proposal conducting clinical research with human webinar

parficipants. It 1s one of four examples provided by NIDDK.

CORE

NIDDK Example Data Management and Sharing Plan - Clinical Data
Element 1: Data Type:

DATA SYSTEM

ore Trustworthy
Data Repository

A. Types and amount of scientific data expected to be generated in the project:

This study will collect renal dialysis data from multiple clinics. Demographic, laboratory results, clinical observations,
and clinical disposition will be acquired from 250 affected participants and 250 matched healthy controls. —



https://bioinformatics.ccr.cancer.gov/btep/classes/principles-of-data-collection-and-management
https://amt.coretrustseal.org/certificates
https://amt.coretrustseal.org/certificates

m) National Institute of From Design to Collecting/Managing/Analyzing:

Diabetes and Digestive /...

andkidneyDiseases /%  Data Management and Sharing (DMS) Plans

< Hmm... heard we need a ‘DMS’ plan to start any research...
THERE’S A POLICY? | e

Yes, and it applies intramurally AND extramurally
many resources offered for suck
SO HAVE YOUR DATA READY TO SHARE
When? @ time of dissemination... thus flesh out DMSP @ time of data specs
Ties directly to NIH policies on rigor and reproducibility

3 - | * SEE FORTHCOMING WEBINAR “R IS FOR ALL” NEXT WEEK, 3157 OF JuLY 2025:
NAVIGATE TO NIDDK or NCI's BTEP SITES



https://sharing.nih.gov/data-management-and-sharing-policy
https://www.niddk.nih.gov/research-funding/research-resources/data-management-sharing/dms-tools-resources
https://sharing.nih.gov/data-management-and-sharing-policy/resources/learning?policy=DMS
https://sharing.nih.gov/data-management-and-sharing-policy
https://pmc.ncbi.nlm.nih.gov/about/submission-methods/
https://www.niddk.nih.gov/news/meetings-workshops/2025/research-studies-conducted-nih
https://bioinformatics.ccr.cancer.gov/btep/?s=niddk

m) National Institute of From Research Study Design to Usable Data:

Diabetes and Digestive

and Kidney Diseases Adhering to NIH Data Mgmt. & Sharing Pollcy

Use of CDEs Supports the
NIH Data Management
ndSh ngPl y

2.Related Tools, Software, and/or Code g, REDCag) == S

3.Standards (e.g., like Common Data Elements or CDEs) | '3 9 " CDE

Mapper
4.Data Preservation, Access, & Associated Timelines more beiow
5.Access, Distribution, or Reuse Considerations

6.0versight of Data Management and Sharing



https://www.niddk.nih.gov/research-funding/research-resources/data-management-sharing/guidance-writing-dms-plan#data-type
https://www.niddk.nih.gov/research-funding/research-resources/data-management-sharing/guidance-writing-dms-plan#tool
https://www.niddk.nih.gov/research-funding/research-resources/data-management-sharing/guidance-writing-dms-plan#standards
https://www.niddk.nih.gov/research-funding/research-resources/data-management-sharing/guidance-writing-dms-plan#preservation
https://www.niddk.nih.gov/research-funding/research-resources/data-management-sharing/guidance-writing-dms-plan#access
https://www.niddk.nih.gov/research-funding/research-resources/data-management-sharing/guidance-writing-dms-plan#oversight

Diabetes and Digestive

and Kidney Diseases Adhering to NIH Data Mgmt. & Sharing Policy

m) National Institute of From Research Study Design to Usable Data:

Elements of Data Management & Sharing Plan
Per NIDDK’s Public Resources, Developing a DMS Plan follow series of stages:

a) Evaluate study design and objectives
b) Identify data types that will be generated
c) Determine applicability of the policy to your research data

d) Consider standards and related tools appropriate for your
research data e e o

entral Repos ooooooooooooooooo

e)Select one or more repositories: byconsmermg key facets

* SEE NIDDK-CENTRAL REPOSITORY R4R WEBINAR SERIES



https://www.niddk.nih.gov/research-funding/research-resources/data-management-sharing
https://repository.niddk.nih.gov/pages/webinars
https://repository.niddk.nih.gov/pages/webinars

Diabetes and Digestive

mNaﬁonal institute of Z5 From Research Study Design to Usable Data:

and Kidney Diseases

'950 —207‘&

Adhering to NIH Data Mgmt. & Sharing Policy

NIH Policy in Action, Following DMS Plan
by Example: follow by-study-type templates

(as found under NIDDK’s Tools & Resources)

The sample Data Management and Sharing Plan below is for a proposal conducting clinical research with human
participants. It is one of four examples provided by NIDDK.

in related news, REDCap can help

by its metadata, access to CDEs

SETTING ASIDE POLICY, THINK OF
REGULATIONS... Adherence to Human
Subjects Research Protections is
consequence of Good Clinical Practice
(GCP)—RECALL: “DATA MANAGEMENT IS
OPERATIONALIZATION OF GCP”

NIDDK Example Data Management and Sharing Plan - Clinical Data
Element 1: Data Type:

A. Types and amount of scientific data expected to be generated in the project:
This study will collect renal dialysis data from multiple clinics. Demographic, laboratory results, clinical observations,
and clinical disposition will be acquired from 250 affected participants and 250 matched healthy controls.

B. Scientific data that will be preserved and shared and the rationale for doing so:
Identifiable data will be de-identified prior to repository submission. Participant-level clinical data described in A will
be preserved through deposition of the data in a controlled access public repository.

C. Metadata, other relevant data, and associated documentation:
The study protocol, date collection forms/case report forms, data dictionary, manual of operations, and a glossary of
domain-specific terms will be submitted.

Element 2: Related Tools, Software, and/or Code:

The clinical data will be analyzed with custom R code and visualized with the ggplot2 package. R packages are all
freely available via R CRAN. All code will be shared via a tagged GitHub repository and a readme.md file for the
project describing the workflow, relationship between code, instructions, and parameter choices for selected tools.

Element 3: Standards:

Participant age, sex, ethnicity, height, weight, socioeconomic status, and dialysis data will be collected using the
common data elements (CDEs) from the National Institutes of Health (NIH) CDE Repository.

(1) Demographics (NLM ID: Xyc4G1BHte)

(2) Standing Height (NLM ID: gaz3k8xh1da)

(3) Weight (NLM ID: ILbYoUaBc)

(4) Socioeconomic Status (NLM ID: 7kpJeKETP)
(5) Dialysis (NLM ID: 71WP2zp2ox)

Flamant 4- Nata Pracarvatinn Arraee and Aecenarciated Timalinae:


https://www.niddk.nih.gov/research-funding/research-resources/data-management-sharing/dms-tools-resources
https://irbo.nih.gov/confluence/display/ohsrp/Home
https://irbo.nih.gov/confluence/display/ohsrp/Home

National Institute of
Diabetes and Digestive /... S
and Kidney Diseases

Principles of Data Collection & Management Part 3 Topics

» Document organization and access as part or stucly

QJEmmm;Jj

J )

equlatory, clinical, anc case renort rorms
regulatory, clinical, anc case rePort fOrMS  upu MANAGEMENT IS THE OPERATIONALIZATION
» Data Management for Reprocucioility . orGoooCumcm.PRAcnce(GCP)”
Q_/ et - - — - = 2 = . ’
U2 INTRODUCTION TO PRINCIPLES & PRACTICES OF

e Data Management and Sharing Plans CLINICAL RESEARCH (COURSE OFFERED AT NIH)
e Take Home Points to follow Guiding Principles

In not imited In tre. can

intro users to CDE APl use



https://bioinformatics.ccr.cancer.gov/btep/classes/principles-of-data-collection-and-management

Diabetes and Digestive
and Kidney Diseases

National Institute of Z5 From Research Study Design to Usable Data:

Upfront Planning per Guiding Principles

...IF you don’t FRONT-load these decisions, issues arise too late to address
Get more return by less upfront effort: avoid findings raising more questions

Guiding Principles stemming from FAIR data principles*
What does FAIR mean, especially for research data management? :@ F - dable

QUITE A BIT: Research is Reproducible, if Data are FA.I.R.
To wit: FA in place via DMS policy, IR via CDE Permissible Values == ACC@SS'b'e
Our Resources will give you each a starting point... oo I nteroperabl

Whole courses at NIH Library on this, AND NLM has open tutorials ~
NIH-ecosystem-wide, ODSS has a FAIR Data & Resources Unit & Reusab'e

*First published in 2016

ODSS = Office of Data Science Strategy, https.//datascience.nih.gov/ responsible for 2025-30 strategic plan



https://www.go-fair.org/fair-principles/
https://www.scgcorp.com/AdvancingUseofCDEs24/Agenda
https://youtu.be/Dy-Y4DmF56I?si=D-2INkDjLmj0QAQL
https://datascience.nih.gov/getting-practical-with-the-FAIR-principles
https://www.nlm.nih.gov/oet/ed/cde/tutorial/02-200.html
https://datascience.nih.gov/data-ecosystem
https://datascience.nih.gov/
https://datascience.nih.gov/nih-strategic-plan-data-science
https://www.nature.com/articles/sdata201618

National Institute of From Research Study Design to Usable Data:

Diabetes and Digestive

and Kidney Diseases /A Practical Take Homes if at Clinical Center

wouldn’t you want to avoid “GIGO: garbage in, garbage .
You have options if within the Intramural Research Program B-S=="

Inherent capacity to leverage Clinical Center based infrastructure

o Direct ingest of entries in Clinical Research Information System (CRIS)
o Such ‘back-end’ integration with study database (via Joms) allow use of all its varied data

full_join(x, y) 9 >‘
| |
EDC ik
R ap—— ik
Research Electronic Data Capture X1 |1 f— 1] x1 |yl
x| 2| x2 | v2
As done x3 |3 - 3 x3 [ na
: 4| NA | y3
already ) NA . QU y3 |
' | HIN|—=
within NIDDK ) n
X >|IWIN|-
safety reports

uuuuuuuu


https://cris.cc.nih.gov/

m) National Institute of 7 From Research Study Design to Usable Data:
Diabetes and Digestive /... . . . .
and Kidney Diseases 5 Practical Take Homes if use Clinical Ctr data

o Easy to search up useful data via User Facing Ontologies (UFOs) in its User Interface
o Ease due to BTRIS team involving clinicians who created a Medical Entities Dictionary

o ODSS-funded upgrades in NIH CC Department of Clinical Research Informatics make all

join_by(closest(key <= key))

x1 |1 00

easier to do!
X2 |2

x3 |3

—

E-N

N|tleo @

< <
w =

o Core faclilities bake in own data collection/curation processes, adding to ease of joins!


https://pmc.ncbi.nlm.nih.gov/articles/PMC4026354/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4026354/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4026354/
https://datascience.nih.gov/clinical-informatics

Diabetes and Digestive
and Kidney Diseases

National Institute of 7 From Research Study Design to Usable Data:

Practical Take Homes on Guiding Principles

eRsERa e wouldn’t you want to avoid “GIGO: garbage in, garbage out?

You have a few more ‘glib’ take home points to go by:

» Most salient domain expertise: specify the data variables’ reasonable values
 Ifatall possible try to ‘touch’ each data element’s value only once: collection
* If you have to ‘touch’a data element > 1 time, limit to twice or thrice AND early

CCCCC

* If you work with a data analyst to do statistics, then above take-homes will align to
GCP’s principles as applied to study design/analysis: Good Statistical Practice

* If you work with seasoned informaticists, like Matt & Sai, you can curate FDA-reagly
data sets using Submission-Ready data models like CDISC’s (or 0MoP For RWD via FHIR)



https://doi.org/10.1186/s13063-024-07940-1
https://pmc.ncbi.nlm.nih.gov/articles/PMC4714951/
https://www.ohdsi.org/data-standardization/
https://repository.niddk.nih.gov/events#events140
https://datascience.nih.gov/fhir-initiatives/researchers-training

Diabetes and Digestive
and Kidney Diseases

mNaﬁonal Institute of Z5 From Research Study Design to Usable Data:

OVERALL Take Homes

To summarize: couldn’t you now note that you’ve met 1-2 of below objectives:

You could, now if not after engaging resources in NIH IRP & elsewhere (linked above)
1. To delineate features of REDCap to support project management for
research studies (e.g., how different types of studies [longitudinal vs cross-
sectional etc] can be designed).

2. To outline steps to create detailed data collection plans which fulfill
regulatory requirements.

3. To identify principled approaches to data collection and management.
4. To explain the connections between research rigor and reproducibility.

Any remaining questions:



Questions? Comments?

“Data management needs to be forward looking.”
Other feedback or concerns?

( more IPPCR text’s pithy take hormes below J “Although good data management practices cannot make up for poor

) , , - _ study design, poor data management can render a perfectly executed
“If data is collected in a way that it will never be examined when the [study] useless.”

original study is closed, it is realizing a fraction of its usefulness.”

National Institute of
Diabetes and Digestive
and Kidney Diseases Other helpful

resSources

Jlinks within
NI SnharePoint:

“the failure of a study to produce

“During the conduct of a [study], the research should put him- or herself generalizable knowledge because of bad

in the role of someone trying to discredit the study’s conclusions and data management carries both resource and

question every procedure that could cast doubt on the accuracy, validity, ethical costs.”

or relevance of the data collected. Every research conclusion is an m) 5
argument, and the conclusions will only stand if the data stand.” NDDK /A=



7950-202°

Other helpful

YEARS resources

/links within

N I D D K NIH SharePoint:

Advancing Research & Health for All




Diabetes and Digestive
and Kidney Diseases

mNaﬁonal institute of Z5 From Research Study Design to Usable Data:

Additional Slides For Reference/Further Details
ADDITIONAL SLIDES TO ROUND OUT PRACTICAL SIDES of objectives

Find MORE resources within our

Webinar Objectives o)
1. To delineate features of REDCap to support project management for

research studies (e.g., how different types of studies [longitudinal vs cross-

sectional etc] can be designed).
2. To outline steps to create detailed data collection plans which fulfill

regulatory requirements.
3. To identify principled approaches to data collection and management.

4. To explain the connections between research rigor and reproducibility.
Explore slides to address residual questions, YET feel free to follow up

via email: wiLKINSKJ@NIDDK.NIH.GO


https://nih.sharepoint.com/:f:/r/sites/NIDDK-ONCCollaborations/Shared%20Documents/NIDDK%20Coordination%20with%20NCI%20BTEP/Biostatistics%20Webinar%20Series/Principles%20of%20Data%20Collection%20%26%20Management?csf=1&web=1&e=awUlPM

Diabetes and Digestive
and Kidney Diseases

National Institute of Z5 From Research Study Design to Usable Data:

Upfront Plans per FAIR Guiding Principles

Guiding Principles stemming from FAIR data principles, dating to 2016:

- What does FAIR mean tor research data mamz_cqamamt? é\ F
_ | indable

-  QUITEABII, yet let's give you eacn a starting poin

- Whole courses at NIH Library on this, AND NLM has open tutorials Accessible
- NIH-ec / tem-wide, ODSS has a FAIR Data & Resources Unit ===

Y r——— an readily rPONf/o ad by ReE-using existing
OON'HCDE Data Interoperability Standards: % nhteroperable

@ Repository
"¢ B crcorea o » Common Data Elements (CDEs)
. Accelerate Research
: Common Data Models ( real world data ) ’\ R o]
S Data Exchange/Interchange Standards \— eusable

Office of Data Science Strategy httDS//dataSClenCenlh QOV/ 2025'30 StrateCIIC D/an

R



https://www.go-fair.org/fair-principles/
https://www.nature.com/articles/sdata201618
https://www.nlm.nih.gov/oet/ed/cde/tutorial/02-200.html
https://datascience.nih.gov/data-ecosystem
https://datascience.nih.gov/
https://datascience.nih.gov/nih-strategic-plan-data-science
https://datascience.cancer.gov/news-events/blog/semantics-series-deep-dive-common-data-elements
https://datascience.nih.gov/fhir-initiatives/resources/cdmcatalog
https://www.fda.gov/science-research/science-and-research-special-topics/real-world-evidence
https://datascience.nih.gov/fhir-initiatives/introduction-to-fhir-for-research
https://www.fda.gov/industry/study-data-standards-resources/study-data-submission-cder-and-cber

Diabetes and Digestive
and Kidney Diseases

National Institute of Z5 From Research Study Design to Usable Data:

FAIR Guiding Principles, relative to Al

Guiding Principles stemming from FAIR data principles, updated to 2025

What does FAI/R mean tor downstream research data re-use?

- O0me meta-researchers say, rinadanlie AND Al-Ready as FAIR

- Macnine iearning community proposed the Croissant Metadata standard ror this*
Unveil basic connections Disruptive Al approaches

- Has, in turn, led to Al models becoming FAIR=> soimimei  ranaimodss et o
Scientific visualization &

enable and accelerate
accelerated computing

scientific data -, T,

Autonomous
(‘ / . r( ( / PR . ‘ ~ Al-driven Scientific data inf
- ’ ‘ = Al -y I e - '~ =2 A K L | A K I discovery cientific data infrastructure
JUr 10CUS. FIN \ e J Data facilities &
& Leadership class computing facilities

., Large scale scientific facilities
Al learns to describe natural phenomena bridging the gap between approximate

-  FAIR IN REGULATORY CONTEXT COVERED BY MATT & SAl.
models & simulations and experimental data

7 A A DITIA Qr NA D¢ PAIANIZATIO " A ©L = DC
AL DATA ACQUISITION STANDARDS HARMONIZATION (CDASH) E-CRFS
Workflows connect disparate data and computing resources to enable

autonomous scientific discovery


https://www.go-fair.org/fair-principles/
https://www.nature.com/articles/s41597-022-01712-9

APPENDIX FOR FURTHER LEARNING RESOURCES

APPENDIX on REDCap: add’l slides

QEDCa

Research Electronic Data Capture
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Take Home Examples on Guiding Principles

(—=:

fou have pre-vetted s

viuch or our t

o Some other rfeatures keep
= Can manage” operatior
fREDCap
& Logged Inas Log ot

J} My Projects or {4 Control Center
{5 Project Horme
[ Project Setup

Praject status: Developmeant Project status:
Data Collection Edit ngrumentg [—| y
[E] Record Status Dashboard VJ

< Wik dala oolbection stabss of all ecoinds Comolate!

. Add / Edit Records

Cregtm now neconds or edbfviow odsting ones
Data Colbscion [nerumernis:
Basie Dernography Farm

v’"

Applications —|
= Complated
[F] Calendar
*To delineate features of REDCap to su

dlc

exibility of de

C/eff

15 Project Home

Eff//}j point because of Intramural Res
, enabied by how It's been configured initially

-~

>Pe( SITIC

)g added cent

trally by a

al workriows as you conduct your research, adapt CRFS for iongitu

Personnel Registration Forms

] Project Setup | 4~ Other Functionality = | - Project Re

& Devalopment

Main project settings

snale | (G0 Use longitudinal data collection with repeating forms? |7
nanie | i@ Use surveys in this project? [#] 4o VIDED: How to creat

Modify project titla, purpose, alo,

Design your data collection instruments

Add or edit fields on your data collection instrumente. This may be dona by ¢
[online method) or by uploading & Data Dectionary affline methad), inwhich
bath. Quick links: Download POFE of all data collection instruments OR Down
Dictianary

i 5 Heln B Tefrrmaodinom - |

Ipport project m

worlawid

anagement for researc

/

iren Program ReDCap

e ReDCap development community

dinal reuse

& Study D 13 successiully edited

Study 1D 13 Doe, John®
[Arm 1: Drug &)

Visit Dose Visit Visit Final

Data Callection Instrument

Enrcliment 1 1 i 3 wisit
Demographics [survey) &
Contact Info [sureey) ¥
Baseline Data &
Visit Lab Data o i
Patient Marale Questionnaire )
Visit Blood Workup ' ¢ ¢
Visit Observed Behavior # i @ .
Completion Data &
Completion Project Cuestionnaire
) Lock all foems across all Events
4 Unlock all forms across all Events
| studies/designs, as covered by Matt & Sai earlier



You could leverage a very broad user community

_ Dys INNOVATE
Institutions Countries Projects Users  Citations W° 3{:% 0{’5‘ 404
D ey 4’
7085 Y156 R 2M R MR 37.4k S —" e :
’ Engineering \ Researchers
4
“
| RE DCap
% Dev Team Consortium
Leadership y Informatics Team
Fe) ‘:'H-M_".;-.._ ..—_"_'-'.':::.;I’ .
% s :'-:_l_ o= '__-:_ ’ .e (
LEARN TRAIN
Innovation Zone
GR Stats page for percentile tabies ~ 1000 x average publication citation rate
e — o = In the event of limited time skip to CDE APl use

W 5
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https://youtu.be/Y1BIFBMoBj4?t=4963

Shared Library

Leverage user community:
T ST Regulatory Compliance

Type: I Consortium Activity

Minimum downloads: EI

Recent additions:

Cheng A, et al Creating and Disseminating CDASH Harmaonization

Tournal Soipty Electronic Case Report Forms en the REDCap Shared Data Instrument
1 2 3 > Clindead ata Managenent Library, dowrnal of the Society for al Data Management. 2022;
201} 7, pp. 1-5. DOL: httpsiddoiorgs 7912/ jscdm. 172
Found 54 results matching your search Didn't find what you were looking for? Suggest a validated instrument for library inclusion
Title Downloads
> CDISC|CDASHIG v2.1|Adverse Events - ) ~DICC CDACSE 123
C Verts ORIGINAL RESEARCH
» CDISC|CDASHIG v2.1(Clinical Events -ONVEr L J 2L CUAD rJ 48
> CDISCICDASHIG v2.1|Concomitant Medications eCRF instrument 103 Creating and Disseminating CDASH Harmonization
> CDISCICDASHIG v2.1|Death Details metadata into REDCap * Electronic Case Report Forms on the REDCap Shared
-GV W@ VY Nk - C .
» CDISC|CDASHIG v2.1|Demographics | licti ) X g2 Data Instrument lerary
s data aliCtionaries 1or
» CDISC|CDASHIG v2.1|Disposition Udid GILlIoNarico 19 56 4 . ;
I IDisp Alex C. Cheng’, Rhonda Facile!, John Owen’, Richard Marshallt, Kathleen Mellars!,
- 8
» CDISC|CDASHIG v2.1|Drug Accountability Horizontal - Dispensed Amount r]fj B D | J r DOSeé O f 25 Man Kenneciy‘, Brenda L. Minor”, Kyle Mcgufﬁn‘ and Paul Harris®
S = Ul j =
> CDISC|CDASHIG v2.1|Drug Accountability Horizontal - Returned Amount ¥ S . © 19
» CDISCICDASHIG v2.1|Drug Accountability Vertical 11T JrJ J ] I/J | 5 cl CJ O JrJ LION 25 Introduction: A guiding principle behind the development and deployment of the REDCap data management
’ 9 > on e platform has always included attention to workflow design that allows easy implementation of best
» CDISC|CDASHIG v2.1|ECG Test Results - Central Reading all CJ LJ S Qf C _DJ—‘J j_J 26 practices for clinical and translaticnal researchers. CDISC standards such as CDASH have helped the
X clinical research community improve the efficiency, actionability, and guality of their clinical trials data,
» CDISCICDASHIG v2.1|ECG Test Results - Local Reading instruments IU/ 31 but have had limited uptake among the academic institutions.
» CDISCICDASHIG v2.1IEx Collected mn o S 36 Objective: To create a scalable methodology to convert CDISC CDASH electronic case report forms
| N Exposure as Golecte oL - ! -y B ACrACe (eCRFs) instrument metadata into REDCap data dictionaries for the purpose of simplifying adoption and
» CDISC|CDASHIG v2.1|Findings About Events or Interventions researci teatmns aCrodss 29 use of CDASH instruments by research teams across the REDCap Consortium.
" Y o S S ) o Implementation: We have used our replicable methods to translate metadata from 34 CDASH Foundational
» CDISC|CDASHIG v2.1|Healthcare Encounters tNneé Ke _D C z) JQ C DNSOrTCIUImss eCRFs and 20 CDASH Crohn's Disease eCRFs into REDCap eCRF metadata and have made these instruments
) . o available in the REDCap Shared Data Instrument Library for widespread sharing and uptake across the
> CDISCICDASHIG v2.1|Inclusion/Exclusion Criteria 85 REDCap Consortium. Users can import the standardized eCRFs directly into their REDCap projects for
» CDISC|CDASHIG v2.1|Laboratory Test Results - Central Processing 41 immediate use in clinical trial data collection. o o
Conclusion: Disseminating CDISC standards through the REDCap community will increase the accessibility
» CDISC|CDASHIG v2.1|Laboratory Test Results - Local Processing 51 of these standards for academic medical centers. Having academic clinical researchers using CDISC
standards may lead to more research datasets that interoperate with pharmaceutical sponsored trials,
> CDISC|CDASHIG v2.1|Log Form Prompt 29 and more discoveries from secondary use of clinical research data.
» CDISC|CDASHIG v2.1|Medical History 93
>

CDISC|CDASHIG v2.1|Microbiology Specimen Central Processing 18
23 ==
YEARS
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https://youtu.be/Y1BIFBMoBj4?t=4963
https://doi.org/10.47912/jscdm.172
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Leverage user community:
Ease of CRF development (1)
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flom t need

Journal of Biomedical Informatics

journal hamepage www.slseviercom/iccataly Bin
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Procurement of shared data instruments for Research Electronic Data
Capture (REDCap)
Jihad 5. Obeid **, Catherine A. McGraw”, Brenda L Minor®, José C. Conde”, Robert Pawluk®, Michael Lin®,
Janey Wang®, Sean R. Banks', Sheree A. Hemphill®, Rob Taylor ©, Paul A. Harris*
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http://dx.doi.org/10.1016/j.jbi.2012.10.006
https://youtu.be/Y1BIFBMoBj4?t=4963

PROMIS® (Patient-Reported Outcomes
Measurement Information System), part of

HealthMeasures

TRANSFORMING HOW HEALTH IS MEASURED

A

Leverage user community:
Ease of CRF development (2)

|
=we—— Example Reproducible-by-design CRF

Keyword search: | promis | Search options:

N Language - All - ~
| Search the library Type: | Consortium Activity
Minimum downloads: [0 | L. 3 '
development via REDCap, re-use participant-
1 23 456 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 >>

ported outcomes instruments via PROMIS

Found 1869 results matching your search Didn't find what you were looking for? Suggest a validated instrument for library inclusion r

Title Downloads
» PROMIS-29+2 Profile/Battery v2.1 (PROPr)  [Battery] 204 » -y | | ' - > B
Orfomar” NIH Phenotype eXplorer Toolkit
» PROMIS - 29 Profile/Battery v2.0  [Battery] 499 - - \ — - MY SJ\) — %)
» PROMIS - 43 Profile v2.0 (Spanish) 15 s (F | - | °
T : 3
ol iy W » |f not NIH Toolbox®) MEP h e n X Toolkit
» PROMIS - 57 Profile v2.0 (Spanish) 19
» PROMIS - 57 Profile/Battery v2.0  [Battery] 62 | Shared Library |
Keyword search: ‘ phenx ‘ Search options: |_search
» PROMIS Item Bank v1.0 - Trastornos del Suefio - Cuestionario Abreviado 6a 6 R Language Al | Library Metrics |
Search the library Type | Consottium Activity |
» PROMIS Item Bank v1.0 - Trastornos del Suefio - Cuestionario Abreviado 8a 4 Minimum downloads: [0 |
Recent additions: — -
» PROMIS Item Bank v1.1 - Trastorno Emocional - Enojo 6 SN () i
Found 1 results matching your search Didn't find what you were looking for? Suggest a validated instrument for library inc}
» PROMIS Item Bank v1.1- Efectos del Dolor 16 Title Downl
» PROMIS Item Bank v1.2 - Capacidad de Funcionamiento Fisico 15 M ;"P:e"x I R S ) o
etails:
Al i ol 3 3 % Institution: REDLOC W coming vo0n, Gack o9
» PROMIS Item Bank v2.0 - Aislamiento social - Cuestionario abreviado 4a 18 Description: The PhenX Toolkit prnvldas standard measures related to complex diseases, -

PROMIS, Patient-Reported Outcomes Measurement Information System, & the

PROMIS logo are marks owned by the U. S. Department of Health & Human Services.

Differences between PROMIS Measures
Computer Adaptive Tests (CATs) versus Short Forms

*Many domains offer a computer adaptive test (CAT) and one or more short forms. Select that type of

measure that fits your needs and resources. Learn more>>
o CATs

«  Tailored selection of items for each respondent

+  Requires administration technology

»  High measurement precision across a wide range of symptom/function severity

. Short forms
»  All respondents answer all questions

»  No special administration technology needed

traits and Use of PhenX
facilitates combining data from a variety of studies, and makes it easy for
investigators to expand a study design beyond the primary research focus.
REDCap Instrument Zip files are provided by the RT| PhenX team to enable

use of PhenX measures in REDCap. Use of the PhenX Toclk\l with or without
other is solely the ibility of the U Please
review PhenX Toolkit guidance for additienal information.

https:iiwww phenxtoolkit org

NOTE: This is not an instrument but a third-party website that is "NOT* affiated with REDCap
in any way. The organization behind the website has made assurances that the instruments
distribiited on their website do not violate any copyright laws. However, neither REDCap nor
Vanderbill University nor the institution hosting your REDCap project shall be held respansible
for the veracity of the foregoing statements, the conduct of PhenX Toolkit or for the content on
their website (hitps:/www.phenxtoolkit.org) in any manner whatscever.

From REDCap tou
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. Degree of measurement precision varies


https://youtu.be/Y1BIFBMoBj4?t=4963
https://www.healthmeasures.net/explore-measurement-systems/promis
https://www.phenxtoolkit.org/
https://www.healthmeasures.net/index.php?option=com_content&view=category&layout=blog&id=164&Itemid=1133
https://www.healthmeasures.net/index.php?option=com_content&view=category&layout=blog&id=164&Itemid=1133
https://www.healthmeasures.net/explore-measurement-systems/promis/intro-to-promis/differences-between-promis-measures
https://www.phenxtoolkit.org/resources/redcap

Leverage user community:

Ease of CRF development (3)

& information Technology Manage View Collaborate Data Interchange @ Personalize

Conter for Blomedionl Infrmetics NIH

>>Favorites>>NCI Standard CRF's Repnroducible-b / r/rg /J n
isplay Values View -  Delivery Options -~  *Add to Guest User Cart

ymplate ¥ 4Rows 1..1300f 130 # B 1 [0 Request

iew 1 Form Name Public ID | Version| Owned By REDCab. re-use Qf
|Adversa Evenl/Serious Adverse Event CTCAE v3 NCI Standard Template 2T4EB14 E:3-#.:'1:! MCI Standards o i o
Adversa EuenUSermus Advers-e Ever-t CTI’.‘:A.E vd NC! Standard Ternplata 3265657 3 IIJ NC.I Standardf /O N C/ - ,‘—(/ n f//‘[ g [ 0 m [” On
. AS L ’ (] U
= Adversa Evanl.fSermus Muer'se Evanl: CTCAE v4 D CDISC Alngnad MNCI Siandard Template EQEEEET 1 EI-EI NCI Siandard-
: ' n PR b = -~ ¢
AE:I_'I._.re_rfs_E E_EE_{U?EEDH%_&#H‘EFEE_E‘:’EI?E CTC._IE_'-._I_E_.E"_&_Q_I!_:DIE(: Ahgned NC_I_ Eﬁqndan:i Terﬁplate 69?1.?23 1 l:lﬂ NFI Eli‘ta_nd.ar_c_i D Ota / emen [J/ at I PaAST
‘Adverse Evenu’Sennuq Adverse Event CTCAE v5.0 NCI Etandaﬂ:l Template 6081561 1 D{I MNCI E%and.ard=
Enﬂl" Pain ln'-fﬂl'llﬂr]" -BPI CDISC Allgnen NCI Standard Templat& 7093187 |2.00 NCI Standards fQ r / / f/ ‘c /A\ [/ verse
S —— - _— S S, u— - - v -l » |
Enncnmtant Medication ED]SC A.'Ilgn&d NCI Etandard Templatﬂ 6984232 |1.00 NCI Standards
Concomiant Madmalmn NCI Standard T&mplat& 2867231 |2.00  |NCI Standards /[:\/P'f/ 'S (/(/ ral P/P'[[/ eNLs
Consent CDISC Aligned NCI Standard Template 6936999 |1.00 |NCI Standards ' : :
| for more on NCI CDEs, see its (NIH) Enterprise Vocabulary Services or EVS, esp. its Cancer Data Standards Registry or caDSR sites
J € = 0 5 cadsr-dev.cancer.govionadataHoma jsp r
Dentsd YWarzal gged i 10 NCIDSR De {Propct CODEMAF] (Work Ansa |
Defisa  Manage View Collaborsle  Adminisler  Dala hiechangs  Pamonali  Favories
FI REDCap t ler Pe I Harris ion in M h2024
rrom rJEDCch joundaer ¥au rlclffb presentation In alC NIDDK



https://youtu.be/Y1BIFBMoBj4?t=4963
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BONUS pre-vetted starting points within Intramural Researcn Program HfJf
Inherent capacity to semantically search up COMMON DATA ELEMENTS within R rD ,ap

o Some that—since 2020 NIH-wide criteria were set—are designated as NIH-ENDORSED! {2

Tyou dont use REDLAD | arcmmmomomme

"“‘-«'I W

. _ ] s e m National Institutes of Health

[ f // CDEMaDDer tOOIkIt J £=0En - Endorsed CDEs Accelerate Research
O Example of demographiCs. |iros® ==

s Field | | Add Matrs of Fieles | | import from Feeld Bank |
r— — .
. ’ ‘//_’/‘r— & T L™ R’ Veriabk telephone_t
- o Phone number
_ o sl Field d Mat | | Emport from Feeld Bank

AddField | | Add Matris of Flekds | | bnport fram Fisld Bank |

P

—
m (LB g
- ’— LA ST R verianke omar Research Electronic Data Capture
E-mail
B E ’ /‘ ’ ’ . AddField | | Add Matrn of Fiekia | | Enport from Fieki Bartk |
& W D F M Vorinble wihricity
Ethnicity
[ rf: [_J\’_‘ J ’ (> ’ {_ / O Hispanic or Latino ) NOT Hispanic or Latine Unknown / Not Reported "
o AdciFieln | | add Matri of Fieics | | impart fram Fieid Bank |
i M venoble race
RDACE* 2 AL
- AV \V] = svice

“In the case of ‘Demographics’ be aware of Federal Government
changes in capturing R?lCd/r“frlrllflf/ as specified in Statistical

Policy Directive #15's revision: https: [lspd15rewslgn.ggv[ In the event of NOT limited time, leading here, skip back o take-homes



https://cdemapper.clinicalnlp.org/
https://github.com/BIDS-Xu-Lab/CDE-Mapping-Tool
https://spd15revision.gov/
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earch Hmﬂ m REDCa
AENTS within REDC ~lp
(
}
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—4
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S
{] m) National Institutes of Health
f.f" A Endorsed CDEs Accelerate Research
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astina s External Formes  External Forms
- e Field | Add Mt of Flekes | | import from Fesld Bank | % GROR Global Fare Diseases Patent tr“i ¥ D La P positony
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APPENDIX FOR FURTHER LEARNING RESOURCES

Principles of good data collection IF having to resort to non-Electronic Data Capture systems like REDCap or Medidata Rave:

1.Consistency - processing, naming/identifiers, formats, layout and actual storage of data

2.Proper naming — do not use spaces (_ instead), no symbols, no capitalization, keep it less than 32 characters, shorter is better
3.Date formatting — Excel stores this differently in Macs vs Windows, European vs US conventions
4.Missing info — better to use a standard place holder for missing data, so “missing” and not “incomplete”
5.Too much info — No more than one thing in a cell, do not mix numeric and character

6.0rganization — make it a “rectangle”, one row or more for subjects, one column for each variable
7.Retain metadata—info about the data and create a “README” file

8.No calculations — primary/original data should contain just the collected data

9.No colors or highlighting — cannot analyze this

10.Version control & backups — copy your original data and write-protect it for archiving

11.Data Validation — build in acceptable ranges for data collection and integrate formatting requirements into data collection
12.Use non-proprietary file formats — your data is important and should live forever; “.csv” and “tab delimited” file formats do

not require special software
NIDDK 75

To learn more about data collection, visit https://bit.ly/DataOrgSheets or use the QR code


https://bit.ly/DataOrgSheets
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