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PTSD-related hyperarousal assessed during sleep
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Abstract

Posttraumatic stress disorder is widely understood to include “persistent symptoms of increased arousal.” This presumption has rarely
been tested under conditions in which effects of anticipatory anxiety could be ruled out. In this study, heart rate and electroencephalo-
gram spectral power were assessed during sleep, a state free of most sources of artifact contaminating indices of tonic arousal. Fifty-six un-
medicated nonapneic Vietnam combat-related inpatients with posttraumatic stress disorder (PTSD) and 14 controls spent 3 or more
nights in the sleep laboratory during which their electrocardiograms and electroencephalograms were continuously recorded. Heart rate
and electroencephalogram spectral power were quantified continuously off-line and averaged by sleep stage over all postadaptational
nights. Sleep heart rate exhibited no group differences and no covariation with the severity of subjective hyperarousal reported by PTSD

. patients. PTSD patients exhibited a trend toward reduced low-frequency electroencephalogram spectral power during nonrapid-eye-
movement (NREM) sleep. This reduction was significant during slow-wave sieep in those subjects producing scoreable slow-wave sleep.
The relationship of rapid-eye-movement (REM) beta-band power to NREM beta-band power was different in PTSD patients and con-
trols, with the patients exhibiting more beta in REM versus NREM sleep than controls. In patients, NREM sleep sigma-band electroen-
cephalogram spectral power exhibited a positive correlation with subjective hyperarousal. Finally, a novel and surprisingly strong inverse
correlation between REM-NREM sleep heart rate difference and REM percent of sleep was observed in PTSD patients only. In sum-
mary, peripheral and central measures of tonic arousal during sleep demonstrated contrastive relations to PTSD diagnostic and symptom
status. The data suggest that more consideration should be directed to mechanisms of central arousal in PTSD. © 2000 Elsevier Science
Inc. All rights reserved.
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1. Introduction sociated with anticipation of explicit trauma cues from esti-
mates of tonic or experimental baseline arousal. Two of
these, a laboratory assessment [6] and a 24-h ambulatory
monitoring study [7], failed to find evidence of baseline or
tonic arousal elevation in PTSD. A third study assessed HR
prior to a medical appointment and found evidence consis-
tent with elevated baseline or tonic arousal in PTSD [8];
however, it is not clear that anticipatory anxiety was well-
controlled.

Even less is known about measures of central nervous
system arousal in PTSD. To our knowledge, only a single
unpublished study has examined quantitative electroen-
. . cephalographic (EEG) measures of tonic waking arousal in
of exposure to such stimuli [S]. Such findings would then phalographic ( ) . b

. . . PTSD. In that study, Paige et al. [9] found no EEG spectral
not reflect tonic autonomic arousal in PTSD, but rather ex- . .

. . . « - differences between PTSD patients and controls. Polysom-
perimentally operationalized “baseline” or pretest levels of . .

. : nography provides an excellent opportunity for extended as-

arousal. Three studies have attempted to exclude anxiety as- .
sessments of both autonomic and central nervous system
arousal under conditions of reduced physical activity and

* Corresponding author. Fax: 650-617-2684 external stimulation. While prior sleep studies of PTSD pa-

E-mail address: woodward @icon palo-alto.med.va.gov tients [10-25] have naturally involved traditional sleep stag-

According to current conceptualizations, a diagnosis of
posttraumatic stress disorder (PTSD) requires at least two
“persistent symptoms of increased arousal” {1]. This sug-
gests that PTSD should involve measurable activation of
one or more physiologic arousal systems. Some data sup-
port this concept. Trauma-cue reactivity studies have found
elevated baseline heart rate (HR) in PTSD consistent with
tonic sympathetic nervous system arousal [2-4]. However,
these findings have been based upon recordings only a few
minutes in length made immediately prior to the presenta-
tion of trauma-related cues, and so may reflect anticipation
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