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Topics 

 Study Overview
 Protocol Design 
 Adaptive Features re Big Data Elements
 Some Challenges We Wanted to Solve

– Eligibility and Cohort Assignment
– Event Monitoring and Incentive Payments
– Ecological Monitoring
 The Solutions We Implemented



The AURORA Study

 Funded as the Longitudinal Assessment of 
Post-Traumatic Syndromes Cooperative 
Agreement
 Understand, prevent, and predict post-

traumatic neuropsychiatric conditions
 5-year study funded by NIH and foundations
 University of North Carolina at Chapel Hill
 Recruitment from Emergency Departments
 Goal is to enroll 5,000 participants



Far more in-depth, multi-layered, serial data collection… 

Source: UNC School of Medicine., Dr. McLean



Requires a far more rapid pace of data collection…

Source: UNC School of Medicine., Dr. McLean



Adaptive real-time selection for neuroimaging, blood, etc.

Source: UNC School of Medicine., Dr. McLean



Completing the puzzle… putting it together

Source: UNC School of Medicine., Dr. McLean



Protocol Design 

Source: UNC School of Medicine., Dr. McLean



AURORA Data Flow



Adaptive Challenge #1: Eligibility & Cohort Group

 Enrollment Process, a 13-step adaptive program 
– Seamless to ED User
– Screening for Eligibility + Cohort Assignment + 

Willingness
– Variables immediately available for assignments, 

display, groupings, adaptive sampling purposes



Adaptive Challenge #1: Enrollment Architecture



Adaptive Challenge #2: Event Elements
 Protocol events for weekly neurocognitive assessment

CHALLENGES:
• Tied to participant’s preferences
• Opening and closing dates
• Multi-communication channels
• Black out period
• Status codes
• Active vs. Inactive vs. Cancellation
• Incentives
• 5,000 individual schedules
• Protocol changes



Adaptive Challenge #2: Event Solutions

 RTI developed a sophisticated control system to support 
data collection projects. This system:
– Defines events and related status codes
– Houses participant information
– Can send emails and SMS messages

 This system was leveraged, tailored and enhanced for 
AURORA

SOLUTIONS:
• System data driven schedule generation
• Event Table holds the “master shell” schedule
 Event code
 Day “offset” from Day 0 Enrollment
 Hours from Blackout
 Communication mode(s)
 Incentive points for completion
 Batch processing (hourly, daily)
 Complete audit trial of all IMS changes

• Protocol changes
Event

Day 
Offset

Last 
Day

Hours 
After 

Offset

Event 
Type 

ID

Via 
Text

Via 
Email

Via 
Phone Active Incentive 

Points Stage Complete 
Status

Assessment 
ID

Survey 
ID

NCA1 1 6 - 1 - - - 1 400 412 2690 1 -

NCA1 Invite (email) 1 1 2 2 - 1 - 1 0 700 1052 - -

NCA1 Invite (text) 1 1 2 2 1 - - 1 0 701 1052 - -



Information Management System Monitoring & GUI

 Web-based Information Management System (IMS) provides 
screens for:
– Overall progress monitoring, reporting, and status updating
– Designating authorized user roles and responsibilities
– Allowing all primary data collection to commence and tracking
– Viewing event schedules and status history
– Incentive points earned, outstanding, and forthcoming
– See illustrations next few slides



Big Data Solution #1



Big Data Solution #2



Big Data Solution #3



Big Data Solution #4



Big Data Solution #5



Big Data Solution #6



Big Data Solution #7
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