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Military service members with 

posttraumatic stress disorder (PTSD) 

frequently experience persistent 

nightmares and insomnia.1,2 Many 

evidence-based PTSD treatments are 

trauma focused, however, not all 

patients respond well to trauma 

activation.3,4 

Heart rate (HR), collected 24/7 via a 

wristband, tracked psychological distress 

during therapy and wakefulness during 

sleep. Nightmare occurrence was verified 

through participant self-report measures 

and matched to wearable-derived 

physiological stress classifiers. 

We conducted ELISA assays of serum 

cortisol levels from pre- and post-session 

samples taken at Visit 2 and Visit 7. We 

converted plate reader-derived absorbance 

values to cortisol concentrations using 

MyAssays.com. Statistical analyses 

included frequencies of and correlations 

between biomarkers of physiological 

activation and sleep outcomes.
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This pilot randomized clinical trial compares 

Nightmare Deconstruction and Reprocessing 

(NDR), an exposure-based psychotherapy, and 

NightWare (NW), a non-exposure intervention. 

We are investigating how biomarkers of in-session 

stress may relate to change in sleep disturbance. 

Preliminary results suggest:

● Improvement in sleep quality with treatment 

● In-session stress, as measured by Max HR, was 

lower on average by the end of treatment 

● Cortisol, as a biomarker of in-session stress is 

related to sleep outcome variables 

● Further data collection will help to elucidate 

physiological mechanisms underlying 

treatment response and inform strategies to 

improve sleep outcomes

Cortisol Results

Sleep Interruption Results

Heart Rate Results

● Correlation results indicate that Pre-Visit 7 Cortisol is 

directly related to sleep fragmentation (interruptions) at 

week 6, and that Cortisol is highly correlated with Max 

HR and Max EDA.

● Max heart rate results indicate lower average HR in 
Week 6 compared to Week 1.

● Sleep Interruption results show lower average sleep 
interruptions (percentage of sleep period interrupted) in 
Week 6 compared to Week 1. 

● Cortisol levels were highly variable at all time points.
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