
An Interactive, Real-time Data Visualization Tool 
for ADC Data

Sujuan Gao, Ph.D. Steve Brown, M.S. M.Ph



INDIANA UNIVERSITY

Outline

1. Indiana Alzheimer’s Disease Center

– Background and history of the IADC Data Core

2. Database redesign - 2017

3. Data visualization tool

4. Future Work
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Indiana ADC
• The IADC was established in 1991

• A faculty statistician and one data manager were funded in the 
admin core 

• Databases were built in FoxPro and Access on desktop 
computers.

• Data and Statistics Core was added in 2004 
• Developed a web-based data management system using     

ASP .Net 2.0
• SQL database
• Paper based data collection
• Double data entry
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Indiana ADC 
• Presently Comprised of 8 Cores

– Administrative
– Clinical
– Neuropathology
– Education
– Data Management and Statistics (est. 2004)
– Neuroimaging
– Genetics, Biomarker, and Bioinformatics
– Outreach and Recruitment
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Database System – Previous State
• Web-based application

– Developed in 2004 using ASP.NET 2.0 and its functionality has evolved over the years
• SQL Server Database

– 146 tables, 200-300 data elements
– Roughly 15-20 tables contain the bulk of the data
– Some tables contain data that are no longer being captured 
– Database procedures/functions

• Application and database servers
– Administered by CAITS (Clinical Affairs IT Services) at Indiana University

• Add-ons: REDCap Databases
– Support ancillary/operational data needs for the cores.

• SAS programs
– Data consolidation, data import/export, scheduler algorithm, QC, reporting, analysis
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Issues

• Challenging programming platform (ASP.NET 2.0), 
time consuming to enhance/evolve, accommodate 
new data elements

• Does not support responsive web design
• Browser compatibility issues
• Outdated data components/tables
• Not tied into CAS authentication
• Time lapse from patient visit to data report
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IADC Data Hub Main Components 
1. Electronic Data Capture (new)

– REDCap

• Will replace current legacy web-based application

– REDCap ETL Tool

• Use REDCap application programming interface (API) which will extract, 
transform, and load data from REDCap into the MS SQL Server database

2. Database: MS SQL Server (re-design)
– Relational, consolidated database environment

3. Integrated Web Portal (re-design)
– Re-design using latest technology to enhance functionality

4. Tableau Reports/Visualizations (new)
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IADC Data Hub Functionality

• Direct data entry;

• Scheduling Tool (tracking all contacts and scheduling 
results) 

• Real Time Reports (enrollment, biosamples, user-defined)

• Real Time Data Visualization (longitudinal, multi-panel)

• Real Time Data Download
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Tableau Functionality
Data analytic and visualization software

• Publish data dashboard with ease

• Tables

• Graphics

• Allow a great degree of user-defined reports

• Real Time Reporting
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Alternatives
• R Shiny:

• Pros: Advanced analytics; Automation of data manipulation; Reusability of code and template 
scripts

• Cons: Limited traffic (and other feature restrictions) in free version, open source (possible package 
support issues)

• Cost: No University supported infrastructure in place

• Tableau
• Pros: Established company, detailed documentation and support training from one source; 

Security/permission controls; Regular maintenance and updates

• Cons: Advanced analytics require integration with R or other platform, cost may be substantial 
without organizational support.

• IU Consideration: Large IU investment in Tableau from Business Analytics side. We utilized IU 
instance of Tableau Server and existing licenses for zero or minor cost
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IADC Data Dashboard 
Major Features:
• User-defined real-time data summary

• NIH enrollment table
• Genetic biomarker sample table

• Operation Report (completed visits, recruitment tracking)
• Consensus diagnosis data reporting tool

• Visualizing longitudinal neuropsy testing data
• Summary of patient, informant and health data
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IADC Data Hub 

https://iadc.webhost.iu.edu/index.html

Reporting Live Demo

https://iadc.webhost.iu.edu/index.html
https://iadc.webhost.iu.edu/index.html
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Future Work

1. Adjust data visualization/reporting format according to 
investigators’ feedback

2. Include imaging data and data from all IADC cores in the 
data dashboard.
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