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NU Community Research Institute (NUCRI)

(http://nucri.nu.edu)

NUCRI 1s an outreach to the Community for National University
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* UC Humanities Research Institute - ™.

* K12 (AmeriCorps) *

* ARTCA "

* lllinois Department of Public Health »

* NCSA/University of lllinois at Urbana-
Champaign

* SmileHealthy, SIU, etc.

(source Photo- Disc)

focused on digital technology need
based Research for the community
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CHOIS for obesity surveillance and control

Obesity: this metabolic disorder is often associated
with an increased risk for developing a variety of
serious health related conditions including social and
emotional problems.

Recent study has shown that the maternal obesity
may even cause a serious congenital heart defect to
the new-born baby.
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TABLE: Obesity related genes.
More than a dozen genes have been
identified associated with obesity.

[@] National University Community Research Institute (NUCRI) @&

Datta/CHOIS



The latest U.S. National Health and Nutrition

Examination Survey ¢
of adults 1n the Unitec

ocuments that about one third
| States are now overweight/at-

risk and another one t
also suggests almost 1

nird are obese. Recent survey
/3 of children and adolescents

are overwelght or obese and 11.3% of children and
adolescents are very obese.
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The economic impact of this condition is staggering: in
2008, it has been estimated that more than 147 billion
dollars were spent just in the United States for medical
costs related to obesity and this estimation does not
include the time lost from work.

obesity has become a major concern in US. The
present administration under President Obama has
recently established a task force on childhood obesity
(White house, Office of the Press Secretary, February
09, 2010) to address this issue (White house, Office of
the Press Secretary, February 09, 2010).
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Development of effective surveillance, prevention,
treatment and management strategies to address the
health, social and emotional problems associated with
overweight, particularly among school-aged children is
very critical.

Legislation has been passed in several states
including in lllinois to screen obese and at-risk children
and involve them in wellness program with proper diet
and regular physical activity.

BMI
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CHOIS
Electronic Medical Record
System
Supported by CI
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Electronic Medical Record

By 2014, all the citizens should have an access to

his/her Electronic Medical Record.
Communications of the ACM, Nov 2009, Vol 52 (11), 18-20.

EMR are widespread in Europe, Australia, and
elsewhere, but only 4% of American doctors have a

fully functional system.
New England J. med., 356, 24, June 14, 2007, 2527 — 34.
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Implementing Electronic
Medical Record

» Benefits are obvious

» Reduction of clerical errors
* Clinical-decision support

* Furthering medical research

« Economic Incentives to doctors
« Economic Incentives to Hospitals

* Regulations — HIPAA, FERPA
« Standards (HL 7, ISO, DICOM, etc.)

» Data Integration
Communications of the ACM, Nov 2009, Vol 52 (11), 18-20.
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Data Integration

Electronic Medical Record Hematology

X-ray

Transmission electron microscopy

Microarray

Scanning Tunneling Microscopy

Atomic force microscope (AFM)
CT finding, Epithelial carcinoma of the ovary

Heart surgery
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Electronic Devices for capturing the data

Smart Phone

Tablet-PC
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Three-Tier Architecture

Grid and JDBC,
Web Local, or
Protocols Remote
l Connection

Database

HPC
or
Compute Cluster

Grid Information
Services, SRB

Three-tiered service oriented architecture is accepted standard for accessing
Grid and other services
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Distributed Grid and Web Services

Launch, confi . .
e comto e Application Interface

v

— L

Workflow service

érid Portals A\‘
= TN

v
Registries and ool Open Grid Service Architecture Layer Data Management
Name Binding olcy services

security logging

Account services

Event/Mesg

Reservations and .
Services

Scheduling

Administrating &
Monitoring Grid Orchestration

Open Grid Service Infrastructure (web service component mode/)
Resource layer

(slide by Dennis Gannon, modified)
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Genomic Information
In EHR

NIH Challenge Grant # 15-LM-101

Description of the RFA: Presenting genome information in electronic health records.
Develop approaches for presenting relevant genomic information in an
understandable way, in the context of a patient’s electronic health record. As
genomic data becomes available for more individuals, these data must be integrated
into electronic health records in ways that: help clinicians and patients to understand
the significance of the data; provide an avenue for alerting clinicians and patients
when new knowledge from GWAS, efc. rises to the level of potential clinical impact;

and enable linking to effective decision support.
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CHOIS - Child Health and Obesity Informatics System

/> DHS: School Health - Windows Intenet Explorer ’é DHS: School Health - Windows Internet Explorer

a - Sl € http://nucri.nu.edu/DHS/student_info_nurse_update.php?n . .
e & AT, ‘(i http://nucri.nu.edu/DHS/CHOIS.php?Client_ID=12

File Edit View Favorites Tools Help
D) |\ et stendvisr | ~ M O (i -

W dat | @ DHS: School Health vih B v &= v |:

& DHS: School Health

PHYSICAL EXAMINATION REQUIREMENTS [M Lllinois Department of Human Services User: Admin -

.
Xt Carol L. Adams D., Secretary

HEIGHT: 49.25 cm @ in
BMI: 22

Genomic Information Page. Enter all the fields as indicated.
DIABETES SCREENING: BMI>85% age/sex: O Yes © No @

o Basic Information
And any two of the Family history? Yes No

following ®
Not Reported
Signs of Insulin Resistance (hy Record Date Gene Tested  If Other Results Obtained Attachment:

nigricans) —_ [ Browse...

Yes No @ Not Reportg

Test Date Source of the biological Sample  Addtl. Comments
Physician/Advanced Practice Nurse/Physician Assistant perfi

Date: / / Format: mm/dd/yyyy
Max* 500 Characters

e )
Conomic Infonma tor Relevant Information

Name of Gene Protein Name

ADRB3 cytochrome oxidase subunit

’ P e ‘ ’ e ‘ ‘ AlEcaaoad Gene Term Published Gene Sequence Accession Number

[ Update ] Submit ‘

Protein Name Published Protein Sequence Accession Number
DHS Office Locator DHS Help Li

Done # € Internet | Protected Mode: On

€g | ity ¥ Connecttoa... For SC09 - No... % SC09 {1 Microsoft Word |4l EndNote X2 [€] Microsoft Po... | {2 4Internet Ex... v < L= | & O 11:12PM

Incorporating Genomic Information

National University Community Research Institute (NUCRI) @&
Datta/CHOIS




ﬁ Untitled Page - Windows Internet Explorer
e/ 216.119.77.240
File Edit View Favorites Tools Help

Favorites | 525 (& Suggested Sites ~ €| Free Hotmail &) Get Favorites | 515 4 Suggested Sites » £ | Free Hotmail & | Get More Add-ons ~ @) RealPlayer

{€ DHS: School Health @ Untitied Page | gm v Page~ Safety~ Toos~ @~ 2

w’s Illinois Department of Human Services -~
HOME ABOUTUS INTEGRATE VIEW REPORT ENHANCEMENTS CONTA

l“_ Illinois Department of Human Services
. t

‘* . ~ forCustomers d
DHS > for Customers > Services by Division Health & Prevention Se : : .j

School Health : ; : Y o

School Health " |

<
p )

In todays information - driven environment, data ints

separating end users from the data they need. Med(
users through this common user friendly graphical inf] YoUSIEats Welcome,GueSt

various database-servers and integrate those in a m
valuable data for the users to the CHOIS database g

Welcome to Web-Based Data Intergration for CHOIS

To access, please click

Here you can Integrate Data from various distributed data sources and from different kinds of servers. 1

after according to the specific needs, user can download results of integration to PDF MS Word and E:
No file uploaded he can save his results in database for later use

Following are the data bases that are being delt with in this situation

* Microsoft SQL Server 2008
» Access 2008
+ NCBI Websites

*CSC 686, CSC 687 (Project towards Complition of Courses)

DHS Office Locator
Type: |All

County: |All ¥ | Find Offices @ mternet : # 100%
y v 8 Yo

)

&Y Internet

7 4InternetExplorer  ~ | MyTalks [ & submitted | @ MiaosoftPowerpoint ... | i Paper_AKD_Healthgri... | [ Untitied - Notepad (Z © @& 140pm

National University Community Research Institute (NUCRI) @&
Datta/CHOIS




(.2 Medici - Windows Internet Explorer
~ uiuc.edu
File Edit View Favorites Tools Help
Favorites | 35 @ Suggested S Favorites 5 € suggested Sites ~ £ | Free Hotmall £ | Get More Add-ons ~ @ RealPlayer

- _ »
€ DHS: School Health Medici 4 | pmh v Page~v Safety~ Tools~ (@~ p= v Page v Safety~ Tools~ ‘9~

User: Admin - Arun Datta A

! Illinois Departm . N . .
l’n‘f.; - Medici Home + Datasets * Collections * Tags * Upload Login  Sign up

School Health Email: Sign up
Password: Forgot Password?

Student ID: Login

S000066 | -

Grade Level:

s I

OprPekOkO106

Powered by NCSA/CET Medici: (v0.5.0#6) | Medici Desktop Application | Report a problem | Request a feature

Diagnosis of asthma?

Child wakes during the
night coughing?

Diabetes?

>
& & Internet 3 v ®100% -
A\ | http:/fisda.ncsa.uiuc.edu/mmdb & Internet 3 v ®100% -~

P ———— - r— ;
i tart il ’ [ ToDoList - Notepad [ [€] Microsoft PowerPoint ... ’ School Health (= Medici - Windows In - = [ an @9 s WL, 4:48PM

National University Community Research Institute (NUCRI) @&
Datta/CHOIS




ﬂ‘ Drupal - Windows Internet Explorer
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The Childhood Obesity Informatics System (CHOIS), which has been developed through a collaborative effort of
the National University Community Research Institute (NUCRI), University of Illinois at Urbana-Champaign (UIUC),
National Center for Supercomputing Applications (NCSA) at Urbana-Champaign, and the Illinois Department of Human
Info Link Services (DHS), is now used for obesity surveillance project in Illinois through the Illinois Department of Public Health
(IDPH). Obesity among youth is becoming a national crisis in US. The American Academy of Pediatrics (AAP)
recommends that the Body Mass Index (BMI) should be measured on all youth as part of normal health supervision.

News and View

Resources

Resources: o _ . o I
BMI, which is easy to measure and correlates with body fat, assesses the weight status of an individual to identify NCBI:
Computation resources of those at risk for developing obesity. This web based system, CHOIS, is now usedin Illinois (see: NEW .TITLE N
NCSA . . = . . NEW \ MC: Jo 1al 0
NCSA http://nucri.nu.edu/obesity/index.php also mirrored at http://ilyash.ncsa.uiuc.edu/obesity/ ) to identify obese and at-

i Neurogastroenterology and
risk children and involve them in Wellness Program with proper diet and exercise. In the process, the School Nurse

Motility
Get Connected: collects the data on the studgnts' physical condition including the height and weight, enters into this web based Jun 09, 2010 10:00:00 AM
system, and submits to save in a relational database system supported by high performance computing at NCSA. cpC:
-l:‘“‘ Discuss obesity in Automatic computation of BMI, BMI percentile and the risk of obesity alert are embedded into this system. This HIPAA Initie;lizing ticker
CyberEd Id compliant secure EHR system, developed using open source technologies integrating large databases in a high WHO: o
performance computing environment (Datta, 2008), enables school-nurse and healthcare service providers to collect o o
o . o . - . . . . L Pandemic (H1IN1) 2009 -

<
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Information flow at present setup

Sample
Data

F] ow Empl Medica Clearinghouses, Law Enforcement Public Health
—p mployer Information earinghouses, orcement, Departments

Bureau Journalists, Courts, Marketers and Registries

County/State

Based ona
presentation
developed by the
California HealthCare
Foundation

Encounter Data

d
Capitation  Primary Care Group ¥ Claims/Billing

State LPayment o, Administrator y

Insurance
Board Enrollment Data

EOB/
Payment Claim

uouozZIuN

Public
Insurance
& Health Care Oversight
Programs and
Accreditation
Bodies

EOB/Payment

Drug
Companies

Billing

Pharmacy

Other Public
Agencies.

e.g. INS, Pharmacy Wholesaler
Social Services, Order/Results
Centers for
Disease Control

Consumer
Surveys
at websites,
lPatient on coupons, | Marketers
in magazines,
etc.

Co-payment

Please note that the explanations are meant to be illustrative. They are not comprehensive.
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Cl in Healthcare Management

* EHR will be in place by 2014
» Health information exchange policy will be in place

 Medical devices will be standardized to send the data to the
EHR and ‘connect’ to each other

 Patient will have a greater control over his/her health data
 Patients will have more control over surveillance system
* More meaningful reports can be generated using CI

» Users needs to be trained for appropriate use of EHR
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Reporting the encountered data using the proposed web application by the School.
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— Child Health and Obesity Informatics System

Features of CHOIS

Web based forms

* BMI, Asthma, etc

* Genomic info
- Combination of federated and central databases
- Reports are available from anywhere anytime
- Role based accessibility
- Regulatory compliance (HIPAA, FERPA)
- Mobile version is available
- CMS, Drupal
- Data integrator & DSS

Cyberintegrator, MotifNetwork, etc.

- Alert system
- Cyberenvironments
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Datagrid deployment
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Visualization of SRB/IROD

SQL server/Oracle/MySQL

| Any platform
&

— Distributed Server

. . SRB Server
MCAT Server

Any Application

1l

Mainframes
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C-Grid, the Community Grid web portal is developed to store massive amount of health related data for further
Resources analysis by the community. Remote management of C-Grid infrastructure is done using eziRODS which is web-
FAQ & Help based application that act as a gateway for the communify institutions and organizations fo communicate with
cyberinfrastructure using Grid Technology.

Collaborators
Training The objective of this web portal is for long-term data preservation, unified data access and share domain specific
data amongst community members. The NUCRI Grid is a distributed computing deplovment and data management
system for sharing resources, data and computing power with other people who are in Grid community via the
internet. It provides the collaborative data sharing and maintenance of distributed storage resource collections. The
web portal has been uniquely created using PHP scripting language integrated with GRID using the Integrated Rule
-Oriented Data System (iRODS). The iRODS acts as the middleware between Grid technology and User
application, which helps to create, manage “virtual data collection” that can be stored on heterogeneous data
resources across distributed network. iRODS is being used by data-grid as the underlying technology to share and
mange large amounts of distributed data.
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