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Experience poll

Please check your level of experience with the following:

Health disparities research
Health outcomes research

None Some
Python [ [
R ] ]
Cloud computing [ Il
Terra [] []

] ]

] ]

Proficient

O0O000 0

Expert

O0O0000



Interest poll

| am interested in (check all that apply):

Learning about Health Disparities and Health Outcomes research to apply my data science skills
Conducting my own research using Al/cloud computing and publishing papers

Connecting with new collaborators to conduct research using Al/cloud computing and publish papers
Learning to use Al tools and cloud computing to gain new skills for research using Big Data

Learning cloud computing resources to implement my own cloud

Developing ethical Al strategies

L1 O O O ESsai

Other



SCHARE

What is SCHARE?

BE A PART OF THE FUTURE —
OF KNOWLEDGE GENERATION prm—
L



SCHARE

Science
Collaborative for
Health disparities and
Artificial intelligence
Reduction of

Errors

Register: nimhd.nih.gov/schare

SCHARE is a cloud-based population science data platform designed to
accelerate research population health research, including chronic diseases, health
disparities & health outcomes by utilizing transparent artificial intelligence (Al)
approaches with a focus on the reduction of errors in the use and reuse of models
designed to accelerate innovative research that includes place-based factors and
biologics for whole-person health discoveries.

SCHARE aims to fill five critical gaps:

* Leverage population science, place-based, and behavioral Big Data and cloud
computing tools to foster a paradigm shift in health disparity and healthcare
delivery outcomes research to generate innovative whole-person health
discoveries

« Advance use of transparency and sophisticated inquiry to develop innovative
strategies and differing perspectives to reproducibility and to reduce Al errors

» Upskill novice untrained users in data science through cloud computing skills
training, cross-discipline mentoring, and multi-career level collaborating on
research

* Provide a data science cloud computing resource and data center for
community colleges, and low resource institutions and organizations

Offer a project data repository centered on core common data elements for
enhanced data interoperability and compliance with NIH Data Management

and Sharing Policy \Q/


https://www.nimhd.nih.gov/schare

SCHARE

Google Platform
Terra Interface

Secure workspaces

Data storage

Computational resources

Tutorials (how to)

Copy-and-paste code in Python and R
Learning Terra on SCHARE prepares you
to use other NIH platforms

G Terra recommends using Chrome
Must have a Gmail friendly account

PREPARING FOR Al RESEARCH
AND HEALTHCARE USING BIG DATA

Mapping across cloud platforms with
Terra interface for collaborative research

SCHARE

All-'Us o Y AnVIL

BioData

CATALYST )

BE A PART OF THE FUTURE
OF KNOWLEDGE GENERATION




Intramural and Extramural Resource
CHARE Components

SCHARE co-localizes within the cloud:

S

1.

2.

Datasets relevant to health disparities, health
care delivery, and health outcomes research,
including social determinants of health and
other social science behavioral data

A project data repository for NIH-funded
projects centered on Core Common Data
Elements for enhanced data interoperability
and compliance with NIH Data Management
and Sharing policy

Secure, collaborative workspaces and for
researchers and relevant collaborators

Computational capabilities for collaboratively
evaluating designing and assessing fit-for-
purpose utilization of datasets and algorithms
to generate Al models that are effective and
efficient

Secure Workspaces

Free Tools and

Resources SC HA R E

Google Cloud
Terra interface

SCHARE
- Data
Ecosystem

SCHARE Web
Portal

Collaborative

Discussions Hosted Project Data

CDE centric with
mapping tool

Updates/ Funding Dataset
opportunities aggregation tool




SCHARE

SCHARE Terra Platform
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OF Pr—
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National/Federated
Datasets

BE A PART OF THE FUTURE
OF
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SCHARE Ecosystem structure

Researchers can access, link, analyze, and export a wealth of SDoH and population science related
datasets within and across platforms relevant to research about health disparities, health care delivery, and

health outcomes, including:

Public
datasets

Project
datasets

Publicly accessible, federated, de-identified datasets hosted by SCHARE
or hosted by Google through the Google Cloud Public Dataset Program

Examples: Behavioral Risk Factor Surveillance System (BRFSS)
American Community Survey (ACS)

Publicly accessible and controlled-access, funded program/project
datasets using Common Data Elements shared by NIH grantees and
intramural investigators to comply with the NIH Data Sharing Policy

Examples: Forthcoming datasets such Innovative Approach:

as the Jackson Heart Study CDE Concept Codes
(JHS) Uniform Resource Identifier (URI)




OVER 300 DATA SETS CENTRALIZED
SCHARE Ecosystem

E . WORKSPACES \.-E\;c;tk;paces > ScHARe/ScHARe >
Datasets are categorized by DASHBOARD DATA ANALYSES WORKFLOWS ~ JOB HISTORY
content based on the CDC —
- - Fs
Social Determinants of [ © IMPORT DATA ] S EDIT 52 OPEN WITH.. [® EXPORT #% SETTINGS ‘ O rowsselected =
Health categories:
TABLES o [Jv  EconomicStability_id ®f sizecb OFf
1- Economlc Stablllty O FoodAccessResearchAtlasData2010 0.0297
2. Education Access and R Q|
|t O CurrentPopulationSurvey_FoodSecuritySupplement_2011 0.184
Qual y A_MainTableDatasets (250) ®
3. Health Care ACCGSS and - O CurrentPopulationSurvey_FoodSecuritySupplement_2012 0.185
; Di AndConditi 27 ®
Quallty . seaseAndConditions (27) O CurrentPopulationSurvey_FoodSecuritySupplement_2013 0.184
4. Nelgthl’hOOd and Bl.“lt EconomicStability (62) O] I
EnVlronment 0 CurrentPopulationSurvey_FoodSecuritySupplement_2014 0.188
5. Social and Community FducationAccessAndQuality (54) © O AHS_National_Household_2015 0.491
Context HealthBehaviors (17) © 0 AHS_National_Mortage_2015 0.002
W|'[h the addition Of: HealthCareAccessAndQuality (36) ® 0 AHS_National_Person_2015 0.057
= Health Behaviors MultipleCategories (38) ® 0 AHS_National_Project_2015 0.004
- ([-):Ic)snedalii)snind NeighborhoodAndBuiltEnvironment (11) ® O CurrentPopulationSurvey_FoodSecuritySupplement_2015
SocialAndCommunityContext (8) ® —




SCHARE Ecosystem: Public datasets

Examples of interesting datasets include:

= American Community Survey (U.S. Census Bureau)

» US Census Data (U.S. Census Bureau)

= Area Deprivation Index (BroadStreet)

= GDP and Income by County (Bureau of Economic Analysis)

= US Inflation and Unemployment (U.S. Bureau of Labor Statistics)

= U.S. Chronic Disease Indicators (U.S. Census Bureau)

» Point-in-Time Homelessness Count (U.S. Dept. of Housing and Urban Development)

= National Mental Health (SAMHSA)

» US Residential Real Estate Data (House Canary)

= Center for Medicare and Medicaid Services - Dual Enrollment (U.S. Dept. of Health & Human Services)

= National Mental Health (SAMHSA)

= Health Professional Shortage Areas (U.S. Dept. of Health & Human Services)

= CDC Births Data Summary (Centers for Disease Control)

» BRFSS Behavioral Risk Factors

= Community Resilience Estimates: Community resilience estimates calculated by modeling individual and
household characteristics

» Adult Indicators for Oral Health (NOHSS)

= Alzheimer’s Disease and Health Aging Data (NIH)




Data Analytic

and
Al Tools
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SCHARE Terra interface: Analyses (Notebooks)

Notebooks for analytics and tutorials Modular codes

= Easy-to-use copy and paste analytics

A Workspaces > SCHARe
. WORKSPACES Analyses

Suggested Workflows

Your Analyses | + siant

lllllllllll

Find Additional Workflows
Dockstore
” Browse WDL workfiows in Dockstore, an open
platform used by the CALGH far sharing Docker

= Modular codes developed for reuse




SCHARE Data Analytic Tools

Written descriptions Code

)

Jupyter Notebook

Reference _ Model
I Notebooks Tutorial ode

‘ ‘ Notebooks Notebooks

~ R

Python R

On the SCHARE Workspace




SCHARE Model Notebooks under Analysis Tab

b. 01_Python 3 Environment setup.ipynb
NN/

Python code model notebooks

(SCHARE Workspace -> Analyses -> Section B) Describes what a python

environment is and copy &

b. 00_Introduction to Python.ipynb paste code to set yours up

b. 03_How to access plot and save data
from ScHARe hosted datasets using
Python 3.ipynb

"Table of Contents” O

Describes the purpose of all Copy & paste code for accessing
other notebooks in this section datasets hosted on the SCHARE
workspace

b. 02_How to access plot and save
data from public BigQuery datasets
using Python 3.ipynb

Copy & paste code for accessing
datasets hosted by Google

BigQuery

b. 04_How to upload access plot and
save data stored locally using Python

3.ipynb

Copy & paste code for accessing
data on your local
computer




Secure Workspaces
for Single and
Collaborative
Research

BE A PART OF THE FUTURE
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SCHARE Terra interface: secure workspace

Share Workspace

User email

Current Collaborators

= Secure workspace for
self or collaborative
research

= Assign roles: owner,
writer, reader

= Host own data and
code



SCHARE

Data Repository

NIH Data Management and Sharing Policy

BE A PART OF THE FUTURE
OF
KNOWLEDGE GENERATION FOR POPULATION HEALTH
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SCHARE Data Repository

The Four Data Lifecycle Stages

The SDR is here to support your research and your data
throughout all stages of the data lifecycle. Our touchpoints can be
contextualized by thinking about your data in these four stages.

A\ A\ A\ A\

Dawn

Midday

Golden Hour

Sunset

DatasetCreation
Researchers can choose to
store their data themselves,
uploading it upon study
completion, or use the SDR
as a storage interface.

Dataset Submission
Researchers submit their data
for public sharing on the SDR,
creating a controlled-access
version if the dataset contains
sensitive information.

DatasetAccess
Researchers use the public
version of datasets on the
SDR, or request access to
controlled-access data, for
secondary studies.

Dataset Archival
Once the dataset meets the
archival requirements, the
dataset collection is removed
from the SDR, and the
underlying data is archived.




Key Features of the SCHARE Data Repository

Upload your own data

Store collected data and
annotate with a data
dictionary. Align data to
the ScHARe CDEs.

O\

Harmonize data
to CDEs

Map uploaded data to
CDEs. Join your data
with project or

federated data via CDEs.

N S

Browse for data

Find relevant federated
national datasets or
other project data.

Manipulate and
aggregate data for
analysis

Filter, sort, and select
subsets for specific
purposes. Link and
aggregate datasets.

Control privacy levels
and data sharing

Share confidential data
among colleagues.
Share public access data
with the research
community.




CDE benefits: » Faster start-up for project + Shared meaning  Coding enables an URI
« Better data aggregation « Concept-focused to allow approach for better data
across projects questions/answers interoperability
variations

A Common Because Researchers use CDEs...

Data Element
(CDE) is a they can more quickly share data and get results faster, which ultimately
standardized, can help make a meaningful difference to our nation’s health.

precisely
defined
guestion, paired
with a set of
allowable

responses,
used
systematically
across different

sites, studies, or
clinical trials to
ensure
consistent data
collection



https://cde.nlm.nih.gov/resources

SCHARE CDEs Human & Machine Readable

Semantically Defined: (Human Readable) Coded (Machine Readable) : Use
. . URI approach of associated codes
Each are sgmantlcglly defined by that can be mapped across coding
a standardized coding system for systems to create data interoperability
shared meaning

Pipes to separate data points (i.e.

Use of international/national coding flower| plant| succulent| grass| tree|)

systems — LOINC, UMLS, SemNet,
FHIR, NCIt &
CQ[On
‘Sen &: n®
bup tep (o) o
d iojg. “3tion 5, ’);6/@ @ W acnin®
o\ IOgI Or Q %/ Qo' N\a \e
P~\°°t0 ‘ ot (\"oq‘ Ca/ Organ> q,o % % . oe 202°
3%, 'o\i‘(\% ' CIRA




SCHARECore CDEs

P h e n X Toolkit

« Age

» Birthplace

« Zip Code

« Race and Ethnicity

« Sex at Birth

* Marital Status
 Education

« Annual Household Income
 Household Size

NIH
Endorsed

English Proficiency
Disabilities
Health Insurance

Employment Status

Usual Place of Health Care

Financial Security / Social Needs

Self-Reported Health

Health Conditions (and Associated Medications/Treatments)

NIMHD Framework*

: : * Project Level CDEs
Health Disparity Outcomes*

NIH CDE Repository:

SCHARE has developed Common Data Elements to ensure consistent data cde.nlm.nih.gov/home

collection across studies, facilitate interoperability, and link data from different sources PhenX Toolkit:
www.nimhd.nih.gov/resources/phenx/



https://cde.nlm.nih.gov/home
http://www.nimhd.nih.gov/resources/phenx/

SCHARE SDR Collections & Associations

Collections

Assoclations

Each project establishes its COLLECTION: [* ASSOCIATIONS comprised of multiple

 Own data (ongoing or final)

. . O
e Single or collaborative

COLLECTIONSs:

Creates parent collection

. o Own data (ongoing or final)
* Data Documentation o Single or collaborative
* Privacy controls o Data Documentation
* CDE mapping o Privacy controls
* Metadata o CDE mapping
o Metadata
Data Submission can be ongoing or at end of project.  Adds Collections to the Association

» Can provide resource as a data center (ongoing)

* Fulfills Data Management and Sharing Policy (final) i




SCHARE Data Repository

Project Data

Collections are a
place where you can
describe and store

Collections

Shared with
your data and any Me
related metadata and
federated data.

Public
Collections

Can be shared with
colleagues

grouped by:
Domains of
Influence

Privacy controls &
published when you're
ready.

PUBLICLY AVAILABLE SPRING 2025

Create New Collection

You don't have any collections yet - why not create a new one using the button above?

+
o=

You don't have any collections shared with you right now!

Biclogical

Example NMHSS LIVE
Analysis

This contains data from the
2018 Mational Mental Health
Services Survey (N-MHSS)...

7 months ago

Health Care Systems and Clinical Care

Example NMHSS LIVE Minoritv Health SVI1 LIVE
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SCHARE Data Repository

SCHARE$ Repository

Test Collection 3/17/2025

s Data Access &
| 5 1/ Data
Interoperability

By default, all collections start out as Private. 'I



SCHARE Data Repository

Access Levels and Sharing Data | * Private: Only the collection’s

owner can access
The access level of a collection defines the « Confidential: The collection

maximum permissions that can be used to share it with can be shared with named
others. You have control over how your data is shared on

the ScHARe Data Repository. users
| « Controlled: The collection can

Share Collction | be shared with members of a
| e = controlled access group, as well
| Lastoun purez . as named users
| st [ (“oees ) ot | * Public: The collection can be

To e i clecton i tbrs,yns st 5 et s v o Gonfidntial read by any user, including

— those not logged in; it can also
- ; be shared with named users

N\ : /

By default, all collections start out as Private. Q _
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SCHARE Data Repository
Multi-Site Data

Project/Collections are integrated into the Association

About Docs Association  Collections Users

Association Name Space Collections People more...

Association

'Association has own oo

- i = T LastU
Terra/Google billing acct Domains of influence + 3 collections |=) @- ast Updated "] [ Create New Collection J

7 N

Levels of Influence  + -
e 1 Mass-spectrometry-based proteomics Proj X
Orwn PaLIM G007 38 arwl, consecivhr adpacng vl 3ed 9o wLNNSd g S|te 1 folore romge algua L enim ad

TN e

EHBP1 suppresses liver fibrosis in metabolic dysfunction-associated ...

CDCt rs CDCtrS f::‘::.:.oowuo-w, congectony adpscng olt, 309 4o CUSINGG NPl Proj X pre agte slqua. Lt enim ad
: Admin or Site 2
Admin or The International Space Station has a unique and extreme microbial che...
Data Core
Data .ow-l- P GO 38 el CONSecuir adpacng ¢11, 360 do SUMNSE Nmodr PCddu o bore of golore megte dlgua L enm ed
o Proj X
Core .
\ Site 3 /

Proj X
Site 5

Each Association and Collection has its own
space and metadata

Each project/site has own
Terra/Google billing acct
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SCHARE Data Repository

SCHAREQ'_ Repository ) Collections CDEs @r:] karl9152 ~

karl9152 |/ ScHARe Example Data 2 | LIVE | aggregated data

D ata Advanced Explorer Table Dictionary Mata 3 KB | 21 hours ago | text/prgl status: Ham Cperations
t = Source data from: test_data.xlsx <1
/ ‘ggrsga' I :l l 24 Join Select
I O O I Join Table Dataview Column Matching Column from Join Table
mh_svi_county-5cHARe : Postal Zip Code : zip_code
£
1. Select
Available Columns Selected Columns
= Age Units = Participant ID
= Birthplace - US = Age O
= Birthplace - Quiside US = Postal Zip Code
= RacefEthnicity Self=ldentification = Sox at Birth
= Gender = LOCATION
= Gender - Select Other = E_TOTPOP

= Gender - Specify £ Remova All
Add Al 3




SCHARE Al Tools

Authenticate

Gemini Assistant

Use Gemini Assistant to launch a simple Q&A chat window to get assistance with writing your data analysis code. The chat interface is powered by
the Gemini model and is designed to answer questions related to assisting novice coders with writing analysis code. Type your question in the box
and click the Generate button to call the model and generate an output.

Note: while the data you send through this tool and data sent back are protected under Terra's Enterprise Google Cloud permissions, and are not
reused by Google for future model training, we advise not sending any sensitive information {e.qg. Pll or PHI) through the model. Sticking to general

questions or inserting dummy variable names to your guestions are good practices to ensure the privacy of your data.

Select Model Gemini 1.5 Flash V
Select Location us-centrall w
Question: Type your coding question here...

-0)-




S C I I ‘ \ I E E ‘ \ I I O O I S Choose twao variables from the dropdown menus and click the *Show Plots’ button to create pair plots that vi
between the selected variables.

Variable & | english_praficiency v | Variable B: | gander v

Don't know

User friendly metadata, data and model
documentation tools

import pyschare as sc
labels= sc.data_labels

Mot at all

Nat well

Count

Refused

Enter the project title and a brief description or abstract in the provided text boxes. Once done, press the "Save’ button to generate the dataset facts
summary.

very well

Project Title: | |
Notwell Refused Motatall verywel  Well Don'tknow
english_proficiency

- _

Praoject Description: | |
Upload your data dictionary file (CSV format) and select the appropriate columns for variable names and descriptions. The variables table will be

N . N N N N N generated based on your selections. Click the "Upload Data Dictionary” button to get staried.
Fill in the metadata fields with the relevant information about your dataset, such as filename, format, URL, and domain. After completing the fields. click e

the "Save” bution to save and display the metadata table.

k]
)
E
&

Manbinary
bscribe me
to answer

Filename: | |
‘Variable Mames: w ‘ariable Descriptions: w
Format: | |
] Uplead your dataset (CSV format), and click the 'Show Data’ butfon to view the dataset Using the dataset's vaniable names, input the names of ordinal, | =
URL: | | nominal, continuous, and discrete variables, separated by commas (e.g., Variable_a, Variable_b, Vanable_c). After entering the vanables, press the
'Show Statistics Table' button to generate and view the statistical summaries.
Diomain: | | A -
Keywords: | | 4 upload Data (1)
| | S
Type:
Columni entity:A_MainTableDatasets_id Categories Data DataDictionary FileFormat Homepage SizeGb
Py | | gs:iffe-
secure-  gsiifo-securs-
Heath  ypeaadrs- =
Data Collection Methad: | | L1} 0 2021FoodSecurityData o] :5:2: -lhﬁEl-l:IIl:»K XLSX https:iwewnumeps.shrg.gowmepsweb/data_statsid.. 0,808 F
- ac
Qualiy — pqp- £¢A8008...
Time Method: | |
gs:ffe-
secure-  gsiifo-securs-
Fesith - dpezsars- .
Rows: | | 1 1 2021FullYearConsolidatedDats < and :5:2: -lhﬁEl-l:IIl:»K XLSX  https:fwwnumeps.shrg.gowmepsweb/data_statsid.. 00118 F
- ac
Qualiy  pqp. £c2008...




SCHARE PySCHARE Python Package

Datasubset()

PySCHARE package to search datasets and
o . . Use the Select Dataset dropdown to choose a dataset. The available variables will be dynamically populated when you select oplions in the Select
Va” abl eS, SU bset, Save, and VISU allze datasets Variables dropdown. After selecting the desired variables from the Select Variables dropdown, you may visualize the data by clicking the Show Data

button. This will display the first few rows of the specific columns selected in the cutput area below.
T save the displayed data, click the Save Data button. This action will store the selected data in your bucket and confirm the successful eperation in
the output area. Please make sure you have made seleclions in both the dataset and variables dropdowns before aftempling to save.

Dataviswal(}
Use the dropdown menus to select a dafaset and configure your plot parameters. Select Dataset Select Variables
= Bar, count, box, boxen, sirip, swarm, and viclin plots fypically require a categorical variable on the X-axis (or hue) and a numeric variable
PLACES 500Cies_ 2021 al i ~
on the Y-axis; see the categoncal futonal for details. PLACES_500Cities 2022 az
. ) ) ) ) ) ) PLACES_500Cities_2023 az .
= Scatter and line plots call for numeric variables on both axes (e.g., fime vs. measurement); refer o the relational tutorial. PLACES_S00Cities_2024 o
. Hi A F : : e shed i ettt = YRBSS YouthRiskBehavior 2015 a5
Histograms typically need a single numeric variable on the X-axis and are described in the distributions futorial. YRBSS Yo = vior 2017 o
. . i i . a . . i ) i YRBSS_ YouthRiskBehavior_2018 . ar
Use *hue” to differentiaie categories by color, “style” to vary markers or lines, and “size™ to scale markers based cn ancther vaniable. The “col” and YRESS_YouthRiskBehavior_2021 «| laz Show Data
“row” opfions create subplots (facets) for comparison across categories, while the “multiple” parameter (e.g.. “dodge.” “stack.” “fill') manages YTE‘BE—W"“H skBehavior_2023 b Qs — p——

overiapping data displays.Once the plot type and setfings are selected, click © Show Plot™ to visualize the results.

Select Dataset T, . | | sefect® | w |
2021FcodSecurityData calculate()
2021FullYearConsolidatedData .
2021JobsFileData Select ¥ | w |
2021MediczlCondition=Data Use the Select Dataset dropdown to choose a dataset The available variables will be dynamically populated when you select opfions in the Select
2021PersonRoundPlanPublicUsaData
2022FoodSecurityData Select Hue | d | Variables dropdown. Afler selecting the desired variables from the Select Variables dropdown, click the Describe Data bution. This will display the
Z2022FUliCharacteristicsDista -
¥ YearC i i i i
ZZZZFL I'fearConsolidatedData " Select Style | V| summary statistics of the specific columns selected in the oufput area below.
Select Plot T .. | | select Size | v | Select Dataset Select Variables
Bar Plot
Box Plot
S Pt Select Column | w | PLACES_S00Cities_2021 R R
Count Plot PLACES_500Ciies 2022 az
Histngram FLACES S00Ciies 2023 as '
Line Plot Select Row | v | PLACES_500Ciies_2024 a4
Paint Plot YRBSS YouthRiskBehavior_2015 Qs
Scatter Flot YRBSS_YouthRiskBehavior_2017
N - - — — Qs
Strip Flot Seledl ey = v YRESS_YouthRizkBehavior_2019 [ |l
YRESS_YouthRiskBehavior_2021
— = w | |QE
Plot YRBSS outhRiskBehavior 2023 Qo
w
Show 4 4 Q10

Describe Data
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Connect to a Terra Jupyter Use Dataviews on the
notebook Repository

SII:H}".R'E“: Repostory

For Analytics:

o Download to e
SER— ; Terra Account :
. or - o B

your own computer

How do | analyze or aggregate data from the
ScHARe Data Repository?
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