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• Delirium affects 30-40% of hospitalized olde r adults
• Associated with increased risk of death, functional decline , and long-

te rm cognitive  impairment

• Deve lopment of NLP and ML algorithms to automate  de lirium 
identification is hampered by lack of suitable  EHR data

• UAB Virtual Acute  Care  for Elde rs (ACE) quality improvement 
program has instituted de lirium screening on all inpatient 
admissions ove r age  65

• Virtual ACE has de te rmined de lirium status on ≥ 33,000 patients 
over 6 years, providing a rich se t of data for re lease  to othe r 
investigators afte r de -identification 
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• Aim 1: De identify an e lectronic health record (EHR) note  
corpus for studie s of de lirium

• Hypothesis 1: Time  to de -identify EHR notes for de lirium will be  
decreased by machine  de -identification

• Aim 2: Re lease  a de identified corpus of EHR note s and 
structured data for studie s of de lirium

• Hypothesis 2: Our de -identified corpus will have  greate r than 90% 
power to de tect diffe rences be tween participants with and without 
de lirium for analyses with commonly used ML algorithms

Aims and Hypotheses 3
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• Delirium screening with the  Nursing De lirium Screening 
(NuDESC) scale  pe rformed once  pe r nursing shift

• 0 = no de lirium
• 1 = possible  de lirium
• 2 = de lirium

• Delirium status could change  for participant as de lirium 
deve lops / re solves during hospitalization

• Manual de -identification of 5,564 EHR text note s across 
282 participants

• 51.8% de lirium, 16.2% possible  de lirium, 30.1% no de lirium
• 36.1% progress notes, 8.2% consult note s

Delirium EHR Note Corpus 4
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Delirium EHR Note Corpus 5

• Structured data 
added to EHR text 
note data for analysis

• Data set released to 
Physionet
(https://physionet.org) 
for use by external 
investigators
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Predicted Classification Performance 6
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Calculations assume 10,000 features (words) present in EHR notes, and 
an effect size of 0.2 (small effect) for important features
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• Implemented 3 Hiding in Plain Sight (HIPS) strategie s using 
BRAT annotation format to replace  PHI

• Consistent (same  text used as replacement eve ry time)
• Random (diffe rent text used as replacement eve ry time)
• Markov (diffe rent text used as replacement 50% of time)

• Delirium corpus used to simulate  data leakage  for each 
replacement strategy with diffe rent false  negative  rate s

• UAB discharge  note  corpus and MIMIC datase t used for validation

• Software  re lease : https://github.com/uabnlp/BRATsynthe tic

Automated De -Identification 7
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• We have  successfully de -identified a corpus of EHR note s 
during hospitalization containing both episodes of de lirium 
and episodes without de lirium

• This is the  first wide ly available  corpus of notes associated with 
de lirium, which will facilitate  deve lopment of NLP algorithms

• This corpus also contains structured data that can be  used 
for mode ling associations with de lirium

• We have  also deve loped and re leased software  for 
automating de -identification of EHR note s using nove l HIPS 
strategy to decrease  probability of data leakage
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