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Sleep Findings in Young Adult Patients
with Posttraumatic Stress Disorder

Mitsunari Habukawa, Naohisa Uchimura, Masaharu Maeda, Nozomu Kotorii, and Hisao Maeda

Background: Laboratory sleep studies in posttraumatic stress disorder (PTSD) have not provided consistent evidence of sleep disturbance,
despite apparent sleep complaints. Most of these studies have investigated middle-aged chronic PTSD subjects with a high prevalence of
comorbidities such as substance dependence and/or personality disorder,

Methods: Ten young adult PTSD patients (aged 23.4 * 6.1 years) without comorbidities of substance dependence and/or personality
disorder underwent 2-night polysomnographic recordings. These sleep measures were compared with those of normal control subjects and
were correlated with PTSD symptoms.

Results: Posttraumatic stress disorder patients demonstrated significantly poorer sleep, reduced sleep efficiency caused by increased wake
time after sleep onset, and increased awakening from rapid eye movement (REM) sleep (REM interruption). We found significant positive
correlations between the severity of trauma-related nightmare complaints and the percentage of REM interruption, as well as wake time
after sleep onset.

Conclusions: The results indicate that trauma-related nightmares are an important factor resulting in increased REM interruptions and

wake time after sleep onset in PTSD.

Key Words: Increased wake time after sleep onset, posttraumatic
stress disorder, REM interruption, sleep disturbance, trauma-re-
lated nightmares, young adult sample

posttraumatic stress disorder (PTSD). However, laboratory

sleep studies of PTSD have not provided consistent evidence
of sleep disturbances. Most studies have tested middle-aged
chronic PTSD subjects typically decades after the traumatic
events, except for a handful of studies that were conducted
during the immediate aftermath of trauma (Lavie 2001). There are
likely a number of factors affecting sleep when PTSD persists for
many years. Possible factors considered to explain the discrep-
ancies of objective findings may include differences of 1) the
amount of time since the trauma, 2) the age of subjects, 3) the
source -of the trauma, 4) the acuity of the trauma, 5) many
comorbid. psychiatric disorders, 6) comorbidities of substance
dependence, and 7) the administration of psychotropic medica-
tions.

Therefore, we investigated young adult and drug=naive or
drug-free PTSD patients without comorbidities of substance
dependence and/or personality disorders, although we could not
exclude patients with concomitant major depressive disorder due
to its high prevalence. We tested polysomnographic recordings
within 1 to 3.5 years after the trauma in these patients and
correlated sleep measures with PTSD symptoms.

I mpaired sleep is a common complaint among patients with

Methods and Materials

Ten PTSD patients were recruited from the inpatient unit and
outpatient clinic in the Department of Neuropsychiatry, Kurume
University Hospital. The diagnoses of all patients were confirmed
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as PTSD according to the Structured Clinical Interview for
DSM-IV (SCID) (American Psychiatric Association 1994) criteria
and by exceeding the cutoff value of 50 for the Clinician-
Administered PTSD Scale (CAPS) (Blake er al. 1995). Subjects
with comorbidities of substance dependence and/or personality
disorders and those who could not be kept off psychotropic
medication for at least 2 weeks prior to this study were excluded.
Table 1 shows the background of all PTSD patients. Six of 10
patients had never been treated with any psychotropic medica-
tions. Four patients (patients 3, 5, 6, and 8) had been receiving a
selective serotonin reuptake inhibitor (SSRI) or benzodiazepines
and were required to undergo a washout period of at least 2
weeks.

Control data were obtained from 10 age- and sex-matched
healthy subjects. The control subjects were recruited from med-
ical school students and. through newspaper advertisements.
Their average age was 24.4 *+ 9.7 years, which did not signifi-
cantly differ from that of the PTSD patients. All patients and
control subjects were free of physical diseases and other sleep
disorders. Written “informed consent was obtained from both
groups.

All subjects underwent 2 consecutive nights of standard
polysomnographic stucly. They went to bed at their chosen time,
and all woke up naturally without an alarm. The records were
hand-scored in 20-second ‘epochs according to the criteria of
Rechtschaffen and Kales (1968) by a technician blind to the
subject’s identity.

The extracted sleep measures included indices of sleep
initiation and maintenance, sleep architecture, and rapid eye
movement (REM) latency, REM interruption (minutes), percent-
age of REM interruption (%), and REM. density. Rapid eye
movement periods were determined according to the recently
reported procedure (Mellman et a/. 2002). For each REM period,
we determined REM interruptions- by -summing the intrusive
wake times during the REM: period-and adding the subsequent
wake time to the last epoch of REM: period before emerging to
more than 2 minutes of non-REM sleep. However, if final
awakening was derived from the. final REM period, the subse-
quent wake time was not included as REM interruptions. Rapid

BIOL PSYCHIATRY 2007;62:1179-1182
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Table 1, Background of PTSD Subjects

M. Habukawa ef al.

Time Since Concurrent  Trauma-Related ~ Total Score
Case  Agef{years) Sex NatureofTrauma - Trauma (months)  Diagnoses Nightmare in CAPS
1 18 M Sea accident 8 MDD, PD + 96
2 18 M Sea accident 8 MDD - 78
3 19 M Sea accident 21 MDD + 77
4 25 F Vehicle crash MDD + 84
5 36 F Vehicle crash 40 — + 83
6 19 F Vehicle crash 19 MDD + 107
7 23 M Vehicle crash 3 — - 60
8 31 F Vehicle crash 39 MDD + 108
9 25 F Rape survivor 10 MDD, PD + 66
10 23 M Fire accident 4 MDD + 83
Mean 234 154 84.4
SD 6.1 14.1 171

CAPS, Clinician-Administered PTSD Scale; F, fernale; M, male; MDD, major depressive disorder; PD, panic disorder;

PTSD, posttraumatic stress disorder.

eye movement interruption was calculated as the sum of REM
interruptions for each REM period and the percentage of
REM interruption was defined as (REM interruption [minl/total
REM time [min} + REM interruptions {minl) X 100. Rapid eye
movement density was determined by calculating the percentage
of 2-second intervals containing at least one horizontal eye
movement.

Sleep measures from the second night in both groups were
compared by Mann-Whitney U test, with .05 as the level of
significance. Furthermore, sleep measures were correlated with
the total score and subscale scores in CAPS by Spearman ranl
correlation, with .05 as the level of significance. Multiplicity
controlling experimental-wise p-value was not applied, since the
correlation analysis was performed in an exploratory manner.

Results

The average bedtime of the PTSD subjects (11:01 pm) did not
significantly differ from that of the control subjects (10:56 pm).
Table 2 shows the comparison of ‘sleep data between both

groups. Rapid eye movement interruption and the percentage of -

REM interruption in the PTSD group was significantly increased
compared’ with' the control group. The PTSD group: demon-

strated significantly reduced sleep efficiency caused by increased
wake time after sleep onset. The percentage of slow-wave sleep
(SWS) in the PTSD group was significantly decreased compared
with the control group. An apnea-hypopnea index in the PTSD
group did not significantly differ from the control group (.93 and
1.23 events per hour).

Table 3 shows the correlations between the total score and
subscale scores in CAPS and polysomnographic data. There were
significant positive correlations between the nightmare score
(Criterion B-2) and the percentage of REM interruption, as well as
wake time after sleep onset (R= 82, p= 0142 and R= .71,p =
.0338, respectively). There were significant negative correlations
berween the nightmare score (Criterion B-2) and sleep latency. In
addition, there was a significant negative correlation between the
avoidance of stimuli (Criterion C) and total sleep time.

Discussion

The presence of repeated- nightmares in PTSD has been
hypothesized as a dysfunction of REM sleep mechanisms (Ross et
al. 1989) and several studies have reported elevated REM sleep
phasic events such as- greater REM density and motor activity

Table 2. Comparison of Sleep Data Between PTSD and Control Groups

PTSD Group

Controf Group

(n=10) (n=10) Analysis
Measurement Mean S Mean SD p Value
Total Sleep Time (min) 450.3 76.0 466.7 724 ns.
Sleep Efficiency (%) 85.5 25 94.9 2.1 0002
Sleep Latency (min) 256 21.0 129 7.5 ns.
Waking Time After Sleep Onset (min} 359 19.7 111 6.6 0041
Numnber of Arousals 22.7 10.1 12.1 7.3 0280
Stage 1 Sleep (%) 11.6 5.7 6.8 28 ns.
Stage 2 Sleep (%) 52.5 10.2 50.6 8.2 ns.
Stage 3'and 4 Sleep (%) 7.9 74 181 7.9 0041
REM Sleep (%) 20.7 46 227 49 ns.
REM Latency (min) 88.8 37.3 925 46.0 ns.
REM Density (%) 30.8 9.0 256 7.0 n.s.
REM Interruption (min) 12.8 12.1 23 18 0354
Percentage of REM Interruptions (%) 10.6 8.1 2.2 1.8 0247

Analysis, Mann-Whitney U Test.

n.s., nonsignificant; PTSD, posttraumatic stress disorder; REM; rapid eye movement.
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Table 3. Correlations Between the Total Score and Subscale Scores in CAPS and Polysomnographic Data
Percentage
Number REM of REM
TST (min) SE (%) SL {min) WASO (min}  Arousals  %SWS (%) Density (%) Interruptions (%)

Total Score in CAPS n.s. ns. n.s. n.s. n.s. ns. n.s. ns.
Re-experiencing (Criterion B) n.s. n.s. n.s. ns. n.s. ns. n.s. n.s.
Nightmare (Criterion B-2) n.s. n.s. —78(p=.014) .71(p=.036) n.s. n.s. n.s. 82(p=.014)
Avoidance of Stimuli {Criterion Q) —-65(p=.049) ns. n.s. n.s. n.s. n.s. n.s. n.s.
Hyperarousal {Criterion D) ns. ns. n.s. ns. ns. n.s. ns. n.s.
Difficulty Initiating and Maintaining

Sleep (Criterion D-1) ns. n.s. n.s. ns. ns. ns. ns. ns.

The correlation coefficient and p value by Spearman’s rank correlation are shown.
CAPS, Clinician-Administered PTSD Scale; n.s., nonsignificant; REM, rapid eye movement; SE, sleep efficiency; SL, sleep latency; SWS, slow wave sleep; TST,

total sleep time; WASO, wake-time-after-sleep-onset,

during REM sleep in chronic combat-related PTSD patients
(Mellman et al. 1997; Ross et al. 1994a, 1994b).

One of the most notable findings in this study is the obser-
vation of REM interruption in PTSD patients, replicating the
results of two recent studies (Brestau er al. 2004; Mellman et al.
2002). Mellman et al. (2002) tested prospective polysomno-
graphic recordings in 21 injured subjects within a month of injury
and found a more fragmented pattern of REM sleep in subjects
developing PTSD by calculating the average duration of contin-
uous REM sleep. Breslau et al. (2004) compared polysomno-
graphic measures between 71 lifetime PTSD subjects and 212
control subjects in a community sample and reported increased
brief arousal from REM sleep in PTSD subjects by calculating the
rate per hour of shifts to stage 1 sleep and waking from REM
sleep.

Another noteworthy observation is the significant positive
correlation between the severity of trauma-related nightmares
and the percentage of REM interruptions, as well as wake time
after sleep onset. Adapting the REM sleep measures in the
aforementioned studies (Breslau et al. 2004; Mellman et al. 2002)
to our small sample, we could not find significant correlations
between the nightmare score and those measures. Therefore, it
may be important that the measurements of fragmented REM
sleep should include not only intrusive wake times during the
REM period but also the subsequent wake time to REM period to
understand the relationships between nightmares and REM
mechanisms in PTSD.

We do not have sufficient explanation for the negative
correlations between trauma-related nightmares and sleep
latency, but they may be in part related to prior observations
that nightmares are rarely observed in the sleep laboratory
(Fisher et al. 1970; Hartmann 1984) and the “guarded envi-
ronment” may facilitate sleep initiation for patients with
frequent nightmares. Regarding the negative correlations be-
tween the avoidance of stimuli and total sleep time, we
speculate that avoidance symptoms may result in decreased
going out into the sun and consequently produce reduced
total sleep time.

Generally, our PTSD patients demonstrated unequivocal
sleep maintenance impairments, along with decreased slow-
wave sleep. These results diverge from most previous studies
(Hurwitz et al. 1998; Klein et al. 2002; Ross et al. 1994a,
1994b). These different findings may be mainly due to the
high sleep efficiency (94.9%) of the control group in this
study; however, in fact, we found significant improvements of
these sleep measures, along with the amelioration of PTSD
symptoms after psychotropic medication (unpublished data).

Our PTSD subjects were young adult and drug-naive or
drug-free PTSD patients without history of substance depen-
dence; therefore, they may be vulnerable to PTSD-related
sleep disturbances. They demonstrated no evidence of sleep
apnea, although several previous studies tested middle-aged
patients with chronic PTSD and reported a high incidence of
sleep-related breathing disorders (Krakow et al. 2001). These
different findings may result from differences of the age of
subjects among studies.

Finally, confidence in these findings is tempered by several
study limitations. The first limitation is the modest sample size
in this study. The second limitation is the high comorbidity
(80%) of major depressive disorder (MDD); therefore, we
could not determine particularly whether the decreased per-
centage of SWS was derived from PTSD or concomitant MDD.
Other limitations include the differences in the amount of time
since the trauma and trauma characteristics. Despite these
limitations, our findings suggest that trauma-related night-
mares may be an important factor resulting in REM interrup-

tions and wake time after sleep onset in PTSD. Attempts to test

these findings under controlled conditions in larger samples
may further advance the understanding of the relationship
between sleep and PTSD.

We thank Jyunji Tanaka, M.D., for providing control poly-
somnograpbic data and Tatsuyuki Kakwma, Ph.D., for belp with
the statistical analysis. We are indebted to Hiroo Kuwahara for
technical assistance.
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