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Obtaining Neurocognitive Assessments from Trauma Survivors: 
Feasibility and Lessons Learned from the AURORA Study 

Introduction
• Adverse posttraumatic neuropsychiatric sequelae (APNS) are

common among civilian trauma survivors and military service
members,1-4 however; the classification and ontology of APNS
remains poorly understood.

• Many of the changes in neurobiology and brain function that
establish APNS occur in the peritraumatic (0-6 days) and following
post-trauma weeks after trauma exposure (TE)5-7

• The Advancing Understanding of RecOvery afteR traumA (AURORA)
Study uses adaptive sampling methods to collect a combination of
genomic, neuroimaging, psychophysical, physiological,
neurocognitive, digital phenotyping, and self-report beginning in the
early aftermath of trauma and continuing for one year of enrollment

• Successfully implementing serial neurocognitive assessments (NCAs)
in trauma populations is necessary to better understand the
development of APNS. Sharing experiences and methods across
studies improves data collection success within the field and best
serves patients.

Methods
• The AURORA Study enrolls 5,000 trauma survivors at 28 US

emergency departments (ED)
• We examined the performance of a battery of 11 NCAs (assessing

working memory, threat, emotion recognition, alertness, and
reward learning) administered via smartphone, computer or tablet
evaluated in the ED, at 48 hours, weekly during weeks 1-8, and at 3,
6, 9, and 12 months (Figure 1 & 2) in a cohort of generally low SES
trauma patients (n=1407, Table 1)

• Participants are asked to complete NCAs on the same type of device
(i.e., laptop computer, desktop computer, tablet computer,
smartphone) across their completion of assessments

Table 1. Trauma Survivor Characteristics (n= 1407)

Table 2. NCA Tasks Completion Rates and Total Time to Complete 

Results
• Follow-up completion rates for the 48 hour, 4 week, and 8 week

NCAs were 80%, 87%, and 80% respectively
• Of the 1202 participants who completed the first at-home

assessment (48-hour NCA) via smartphone (Figure 3), most
participants continued to use this platform for follow up activities
during weeks 1-4 (n=1099/1202, 91.4%)

• Participants (n=146) who completed 48H NCA via laptop, desktop,
or tablet devices (Figure 3) were less likely to continue to use the
same platform during weeks 1-4 (n=120/146, 82.2%)

• Tests that were more burdensome (Table 2) were less likely to be
completed (e.g. Sternberg, 8 minutes, (n=1296/1535 84.4%) vs Digit
Symbol Substitution, 2 minutes, (n=1373/1439 95.4%) P<0.001)

Conclusions
• Serial NCAs are feasible in low SES post-trauma populations
• Although initial designed for a laptop or desktop, the majority of

participants successfully complete NCAs via smartphone
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Figure 1.  Neurocognitive Assessments Schedule
*The Dot Probe NCA task was dropped from the ED rotation in August of 2018

Figure 2. Neurocognitive Assessments Schedule After 48 Hour Assessment
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Forward Digit
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were presented
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of the screen the dot is on. 
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Participants memorize pairs of 
words; next, participants are 
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Completion Rate

Choice Reaction Time 2.5 98%
Emotion Recognition 6 98%
Simple Reaction Time 2.5 97%
Verbal Paired Associates Memory 5 97%
Delay Discounting 5 96%
Dot Probe 8 96%
Digit Symbol Substitution 2 95%
Forward Digit 4 95%
Vocabulary Test 5 91%
Probabilistic Reward 8 88%
Threat/Neutral Sternberg 8 84%
Gradual Onset Continuous Performance 6 83%

Figure 3. Platforms Used to Complete Neurocognitive Assessments

88.9%
of participants use smartphones 

to complete 48 H NCA

46.3%

91.4%
of participants continued to use 
smartphones to complete Week 

1-4 NCAs

11.1%
of participants use other devices: laptop, 
desktop, or tablets to complete 48 H NCA

82.2%
of participants continued to use 

laptop, desktop, or tablets to 
complete Week 1-4 NCAs

42.7%

Age, mean (SD) 36 (13)

Highest level of education completed, n (%)

No high school 177 (13)

High school or some college 937 (67)

College graduate or beyond 288 (20)

Income, n (%)

$0-35,000 773 (55)

$35,000-75,000 259 (18)

$75,000 or higher 142 (10)

Unknown 233 (17)

Trauma Characteristics, n (%)

Motor Vehicle Collision 1089 (77)

Physical Assault 136 (10)

Sexual Assault 12 (1)

Fall, greater than or equal to 10 feet 17 (1)

Non-motorized Collision 18 (1)

Fall, less than 10 feet or from unknown height 39 (3)

Animal-related 27 (2)

Other 69 (5)


