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Sleep Events Among Veterans With Combat-Related
Posttraumatic Stress Disorder

Thomas A. Meliman, M.D., Renee Kulick-Bell, B.A., Lawrence E. Ashlock, Ph.D.,
and Bruce Nolan, M.D.

Objective: Sleep disturbances are important features of posttraumatic stress disorder

(PTSD); however, the published data characterizing PTSD sleep phenomena are limited. The

authors report on the phenomenology and physiological correlates ofsymptomatic sleep events

in PTSD. Method: The study data included survey results that addressed sleep symptoms

during the past month in combat veterans with and without PTSD (N-_58), sleep diary records

of awakenings from combat veterans with PTSD hospitalized on an inpatient rehabilitation

unit (N=52), and overnight polysomnography recordings obtained from 2 1 medication-free

combat veterans with PTSD and eight healthy comparison subjects not exposed to combat.

Results: Recurrent awakenings, threatening dreams, thrashing movements during sleep, and

awakenings with startle or panic features represented the most prevalently reported sleep-re-

lated symptoms. Laboratory findings of longer time awake, micro-awakenings, and a trend

for patients to exhibit body and limb movements during sleep are consistent with the subjec-

tively reported symptom profile. Prospectively assessed symptomatic awakenings featured

startle or panic symptoms or anxiety related to threatening dreams. Laboratory findings re-

vealed a trend for the symptomatic awakenings (with and without dream recall) to be dispro-

portionately preceded by REM sleep, and the two recorded awakenings with objective physi-

ological arousal were preceded by REM. Conclusions: PTSD features intrusions into sleep of

more highly aroused behaviors and states, which appear partially conditioned to REM sleep.

(Am J Psychiatry 1995; 152:110-115)

P osttnaurnatic stress disorder (PTSD) is increasingly

recognized to be a prevalent condition that is asso-
ciated with substantial psychosocial morbidity and risk
for chnonicity (1-4). Sleep disturbances have been char-
actenized as a hallmark of PTSD (5) and are compo-
nents of the reexpeniencing and heightened arousal
symptom clusters in DSM-III-R. Nightmares are me-
femned to frequently in the PTSD literature and are con-

sidened to be an integral feature of the disorder (5-7).
In a study by Kramer et al. (6), Vietnam veterans with

prominent dream disturbances were characterized as
more “troubled,” on the basis of personality invento-
nies, than a comparison veteran group without dream
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disturbances. Posttraumatic dreams have been de-
scnibed as initially recapitulating traumatic events and
maintaining threatening themes over time (7).

Heightened arousal symptoms related to sleep, which
are referred to in DSM-III-R in terms of difficulties mi-

tiating and maintaining sleep, have received less specific

elaboration in the PTSD literature. Several preliminary
sleep EEG studies of PTSD patients reported decreased
sleep efficiency (8-10). In an investigation that used

survey methods, there was a greater association of

anxiety, agitation, and body movement found with sleep
disturbance in combat-related PTSD than in primary
insomnia (1 1 ). A survey of Nazi holocaust survivors me-
vealed that they had awakenings related to nervousness

and various somatic, autonomic symptoms, in addition
to nightmares (12). An additional report in the litera-
tune described three cases in which night terrors were
highlighted as a feature of the posttraumatic syndrome

(I 3). Collectively, these descriptive reports and prelimi-
nary laboratory observations suggest that various sleep

events that involve heightened arousal, in addition to
nightmare phenomena, are prominent features of PTSD.

The phenornenology and physiological correlates of

such sleep events have implications for conceptualizing
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the pathophysiology of PTSD, including its relationship

to other psychiatric and sleep disorders. For example, in

panic disorder, which appears to overlap PTSD with re-
spect to some clinical features and sensitivity to phanma-

cological probes (14-16), sleep attacks occur in associa-
tion with deepening non-REM sleep (17, 18). Night

terrors, which feature markedly aroused behaviors and

confusion, arise out of slow-wave sleep and are most typi-

cally described in children ( 1 9). Night terrors occurring
in adulthood have been nonspecifically linked to psycho-

pathology (20, 21). REM behavior disorder is manifested
by dramatic motor activity in sleep and features disturbing
dreams (22). This condition appears to be mediated by a

failure of the normal suppression of muscle tone during
REM sleep. The question of whether PTSD is on a con-

tinuum with REM behavior disorder was addressed
by an investigation of Ross and colleagues (23). These

investigators found phasic increases of electromyograph
(EMG) activity during REM sleep to be several times more
frequent in PTSD patients than in control subjects. The

specificity of this finding is challenged by theme also hay-

ing been more periodic movements during non-REM sleep

in the PTSD patients.

The purpose of this report is to characterize pheno-
menological and physiological aspects of symptomatic
sleep events occurring in patients with chronic, combat-
related PTSD. There are limitations inherent to any
method for assessing sleep phenomena. Surveying
populations allows for broaden sampling but provides
subjective and retrospective information. Laboratory
studies provide objective measurements but use more
select and smaller samples, and the events in question
may not occur during recording periods. Therefore, in
this report we include information on sleep events from
three related but independent studies that used comple-
mentany methods. To obtain a representative profile of
sleep symptoms and determine associations with PTSD,
combat veterans with and without the disorder were
surveyed in treatment and nonclinical settings. Infor-
mation more prospective in nature on frequencies and

types of awakenings was obtained from sleep diary nec-

ords of PTSD inpatients. Finally, objective indices of
sleep disturbance and physiological correlates of syrnp-
tomatic awakenings were reported from overnight
polysomnography recordings of a subgroup of PTSD
patients and comparison subjects that were conducted
under medication- and substance-free conditions.

METHOD

Sleep Survey

Male Vietnam veterans ranging in age from 39 to 48 years were

recruited from Department of Veterans Affairs (VA) medical center

outpatient treatment (N=27), clients of the Miami Readjustment
Counseling Center (N=17), and members of the Miami chapter of the

Vietnam Veterans of America (N=14). The veterans from the two clini-

cal settings were screened for combat exposure by review of military
discharge forms and interviews with experienced clinicians regarding
specific combat experiences. The Vietnam Veterans of America sub-

jects had their military discharge forms screened for membership and

were personally recruited by one of us (L.E.A., a fellow member) be-
cause they had served in Army infantry units in Vietnam. None of this
subgroup was receiving treatment at the time of the study.

The Mississippi Scale for Combat-Related Posttraumatic Stress Dis-
order was administered in order to categorize subjects as having versus

not having current PTSD. The cutoff score of 107 previously estab-
lished for clinical veteran populations (24) was used in the treatment-
seeking subjects. The more conservative cutoff score of 89 that was

applied in a community-based epidemiological study of Vietnam vet-
enans (1 ) was used for the Vietnam Veterans of America subjects.
Among the 58 respondents, 37 had PTSD by these criteria. We devel-
oped a survey to assess factors pertaining to sleep disruption and ad-
aptation during combat tours as well as current sleep habits and symp-

toms. Specific items addressed the occurrence and frequency of
symptoms during the past month, including patterns of insomnia, and

events hypothesized to occur in PTSD or other disorders featuring
parasomnias. Insomnia patterns were categorized positively if moder-

ate to severe symptoms were endorsed. The events were tabulated as
to whether they occurred frequently (weekly or more often), infre-

quently (less than weekly), or not at all. The resulting frequencies were

compared, by chi-square analysis, for those who had and did not have
PTSD. To adjust for low frequency rates, frequent and infrequent cate-
gonies were collapsed when expected frequencies were below five and
Yates’s correction was applied for analyses of 2x2 frequency tables

when expected frequencies were between five and 10.

Sleep Diary

Patients admitted to the specialized inpatient PTSD unit of the Mi-

ami VA Medical Center routinely provide military discharge forms to

confirm service in a combat zone. Additional evaluations include in-

ventonies of specific combat experiences, the Structured Clinical In-
tenview for DSM-III (SCID) PTSD section (1), and the Mississippi
Scale for Combat-Related Posrtraumatic Stress Disorder (24). The pa-
tients are also screened for abstinence from illicit drug and alcohol
use before admission and during their stay by behavioral observation
and urine toxicology. Fifty-two of the first 60 consecutively admitted
patients who were male Vietnam veterans, aged 39-S2 years, and

who met SCID and Mississippi scale criteria for combat-related PTSD
were appropriate for and complied with the assessment. These pa-

tients filled out sleep diary forms on three consecutive mornings re-

garding the previous night’s sleep during the third or fourth week of
a planned 3-month hospital stay. During the time they filled out sleep

diaries, 40 (77%) of the 52 patients were receiving psychotropic

medications, including cyclic antidepressants (N=30), benzodiaze-
pines (N=1 1 ), and neuroleptics (N=S).

The sleep diary forms included questions regarding estimated time
asleep, sleep quality, and the number of recalled awakenings during the

night. Items then addressed whether each awakening was associated

with dream recall or other features, including startle, fear, and physi-

ological symptoms (rapid heart rate, dyspnea, shaking, sweating, or
dizziness). On the basis of the responses, awakenings with symptoms

were first categorized as to the presence of dream recall and then ac-
cording to whether the dream content was related to combat or other

threatening situations. In the absence of dream recall, symptomatic
awakenings were categorized as featuring 1) startle or fear if these items
were endorsed in the absence of physiological symptoms or 2) panic
if fear or startle was accompanied by one or more physiological symp-

toms. The frequencies of total awakenings and types of symptomatic

awakenings were averaged across nights and compared, by chi-square

analysis, between patients receiving and not receiving medication. Pos-
sible relationships of PTSD severity and types of symptomatic events
were probed by Pearson correlations of Mississippi scale scores with
average frequencies of types of awakening.

Sleep Laboratory

Twenty-one male Vietnam combat veterans diagnosed with PTSD,
recruited from inpatient and outpatient VA medical center treatment,
and eight healthy male comparison subjects not exposed to combat
spent two consecutive nights in the sleep laboratory. Informed con-

sent forms were signed by all subjects participating in the laboratory



TABLE 1. Sleep Symptoms in Combat Veterans With or Without PTSD

Veterans

With

PTSD
(N=37)

N %

27 73

25 68

23 62

22 59

Veterans
Without

PTSD

(N=21)

N %

8 38

S 24

4 19

S 24

25 68 6 29
8 22 6 29

24 65 1 S

10 27 6 29

22 59 4 19
6 16 8 38

19 51 1 S

9 24 6 29

18 49 6 29

2 S 0 0

IS 41 0 0

7 19 4 19

14 38 2 10

6 16 0 0

9 24 0 0

6 16 0 0

I 3 0 0

3 8 0 0

7#{149}4**

RESULTS

8.9* * Sleep Survey

4.2* The combat veterans with PTSD reported significantly

fewer hours of sleep than combat veterans without PTSD
1 0 (mean=S.3, SD=1 .6, versus mean=6.5, SD=1 .3) (t=2.9, df=

56, p<O.OS). Table 1 contains comparisons of fnequen-
cies of sleep symptoms among the 37 surveyed combat
veterans with PTSD and the 21 combat veterans without
current PTSD. Insomnia and nonrestonative sleep were

endorsed as significant problems by 59%-73% of the
subjects with PTSD versus 19%-38% ofthe respondents
without PTSD. Among insomnia patterns, middle insom-
nia (awakening in the middle of the night) was associated
most specifically with having PTSD. The most commonly

endorsed parasomnia-like events to occur frequently in
the respondents with PTSD were noncombat nightmares,

combat nightmares, thrashing movements during sleep,
and startle or panic-like awakenings (waking up sud-

denly with fear or startle without remembering a dream).
Noncombat nightmares and sleep talking were the events
most commonly endorsed as occurring frequently in the
respondents without PTSD. Among these items, combat
nightmares were most specifically associated with PTSD,

followed by thrashing movements during sleep.

SLEEP EVENTS IN PTSD

112 AmJPsychiatry 152:1,January 1995

Sleep Symptom ________ _______________
Nonrestonative sleep
Insomnia

Initial

Middle
Late

Disturbing dreams-

noncombat
Frequent
Infrequent

Disturbing dreams-

combata
Frequent
Infrequent

Thrashing; violent move-
mentsa

Frequent
Infrequent

Startle-panic awakenings
Frequent
Infrequent

Sleep talking
Frequent
Infrequent

Hallucinations

Frequent
Infrequent

Night terrors (screaming on

shaking while sleeping)
Frequent
Infrequent

Sleep paralysis
Frequent
Infrequent

Sleep walking

Frequent
Infrequent

adf...2

*p<0.0s. **p<o.ol. ***p<o.ool.

procedure. The patients had a mean age of 42.7 years (SD=2.S,

range=38-48), comparable to the healthy subjects’ mean age of 42.6

(SD=6.0, range=35-S1 ). In addition to the PTSD assessments de-

scnibed for the sleep diary subjects, these patients received a SCID

evaluation of comorbid mood, anxiety, and substance use disorders.
Two patients additionally met criteria for current major depression;
10 others had past, lifetime major depression. Seven met criteria for

panic disorder. Ten had recent (in the past 6 months) and an addi-

tional six had lifetime histories of substance use disorders. These pa-

tients were evaluated and monitored to ensure that they were free of

illicit drug and alcohol use for at least I month and were withdrawn

from all medication for at least 2 weeks. The patients with known
drug use histories all had a negative urine toxicology screening during

the month of the study. These patients also were screened by history
and physical examination to ensure that they were free of significant
medical conditions, including stigmata of primary sleep pathology

(i.e., morbid obesity, hypertension, loud snoring, on severe daytime

somnolence). The comparison subjects were recruited from VA mcdi-

cal center and university employees and were screened by interview

to ensure that they were free of lifetime axis I disorders, significant

medical illness, and combat exposure.
The first night in the sleep laboratory was considered an adaptation

night; data were obtained from the second night. Patients were moni-
toned with electro-oculognaph, EEG, EMG, and ECG leads and

oximetry and respiratory strain gauge monitors. Specific monitors that
were uncomfortable to the patient (most frequently oximetry) were

discontinued after apnea screening. Records were hand scored by a

trained technician in 30 second epochs, according to standard criteria

(25), from which sleep measures were tabulated by a computer pro-
2 gram. The records were then further reviewed for sleep pathology by

(df-1) one of the authors (B.N.) who is board-certified in sleep medicine.
- The sleep laboratory subjects also filled out the previously described

4.0* sleep diary following sleep monitoring. Symptomatic awakenings were
located on the polysomnographic records from the diary description

I 1 .6 * * * of the time of occurrence and duration of the event and technician
� � notes. These events were also categorized as described for sleep diary

7.0* * symptomatic awakenings, and they were further characterized in terms

of preceding sleep stage and cardiac and respiratory rates in the epoch

5#{149}9* before and immediately following the point of awakening.
In order to assess conservatively whether sleep was objectively dis-

turbed in the PTSD patients, measures reflecting sleep initiation and
maintenance (sleep latency and efficiency, total sleep time, number of

26.9* * * full and subthreshold awakenings, time awake during sleep) were corn-
pared across study groups by multivaniate analysis of variance (MA-

NOVA). These sleep measures and REM latency were then compared

across patients and healthy subjects by independent t tests (two-tailed).

9.0* * The proportion of subjects in each group exhibiting body movement
(full epochs obscured by artifact body movement preceded and fol-
lowed by EEG sleep), limb movements, on respiratory events during

4.2* sleep was compared by Fisher’s exact test (two-tailed). The percent of
sleep represented by specific sleep stages and the percent of awaken-

ings preceded by sleep stages were also compared across study groups

2.6 by t tests. The association of symptomatic (versus nonsymptomatic)
awakenings preceded by REM versus non-REM sleep stages among

PTSD patients was then analyzed by chi-square.

Sleep Diary

The hospitalized PTSD patients documented an aver-
age of 2.5 awakenings per night in their sleep diary
forms (SD=1 .3, nange=0-S.3). Specific symptomatic
awakenings included nightmares related to combat
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TABLE 2. Laboratory Assessment of Measures of Sleep Di
in Combat Veterans With PTSD and Comparison Subjects

sturbance

Combat

Veterans Comparison

With PTSD Subjects

(N=21) (N=8)

Measure Mean SD Mean SD (df=27)

Sleepefficiency(%) 81.1 11.5 90.1 3.4 3.1*
Latency to sleep (mm) 32.3 23.0 26.4 6.9 -1.1

Total sleep (mm) 329.4 47.6 361.4 53.3 1.5

Numberofawakenings 7.1 5.3 5.4 1.8 -1.3

Awake time (mm) 49.9 46.8 20.3 8.0

Micro-awakenings 12.9 10.9 5.7 3.3

REM latency (mm) 65.2 36.2 78.3 31.5 0.9

*p<0.01.

themes (mean=0.20 times per night, SD=0.30, range=
0-1 ), dreams with other disturbing or threatening
themes (mean=0.14, SD=0.24, range=0-1), startle or
fear awakenings without dream recall (mean=0.24,
SD=0.34, range=0-1 ), and panic awakenings (startle or

fear with physiological symptoms) (mean=0.12, SD=
0.22, range=0-0.66). Among the 12 patients not receiv-
ing medication, combat-related nightmanes were less

frequent (mean=0.06 per night, SD=0.13, versus mean=
0.25, SD=0.33) (t=3.0, df=S0, p<O.Ol ) and sleep panic
was more frequent (mean=0.27, SD=0.31, versus mean=
0.08, SD=0.16) (t=-2.1, df=S0, p<O.OS) than in the 40
inpatients receiving psychotropic medication. None of
the correlations between average nightly frequency of
types of awakening and Mississippi scale severity
scores was significant (df=S0 for all) (total awaken-
ings: r=0.21, combat dreams: r=0.19, other threaten-

ing dreams: r=0.08, startle awakenings: r=-0.22, panic
awakenings: n=-0.22).

Sleep Laboratory

The MANOVA of the sleep initiation and mainte-
nance measures showed a significant effect of study
group (F=2.6, df=6, 22, p<O.OS). Among these van-
ables there was significantly less sleep efficiency and a

significantly greaten amount of time awake during sleep
and number of micro-awakenings (EEG wake periods
lasting 15-45 seconds) (p<O.Ob; table 2).

Six (28.6%) of the PTSD patients and none of the
comparison subjects had one or more epochs scored
as body movement time (mean=1.3 minutes, SD=0.7,
range=0.S-2.5) (p<O.lO, Fisher’s exact test). Seven PTSD
patients (33.3%) and none of the comparison subjects

had periodic limb movements that ranged from two
to 33 per hour (mean=17.4, SD=10.2) (p<0.10). Among
patients with limb movements, on average 34.6%
(nange=0%-100%) were associated with anousals (brief

increases in EEG activity).
Sleep-induced respiratory events (apneas or hypop-

neas) were noted in 10 (47.6%) of the PTSD patients
and one (12.5%) of the comparison subjects (n.s.).
These findings were in the normal to borderline range
(i.e., combined apnea and hypopnea index of less than

TABLE 3. Sleep Stages and Awakenings in
PTSD and Comparison Subjects

Combat Veter ans With

Combat

Veterans Comparison

With PTSD Subjects

(N=21) (N=8)

Sleep Variable Mean SD Mean SD (df=27)

Sleep stage percentage

Stage I 16.1 6.2 12.0 3.9

Stage 2 50.9 10.5 56.4 6.0 1.4

Deltasleep(stages3and4) 10.7 6.6 13.2 9.2 0.9
REM sleep 21.3 7.6 28.6 23.6 1.3

Percentage of awakenings

preceded by sleep stage

Stage 1 20.9 24.8 4.1 7.8
Stage2 42.7 27.5 58.1 23.4 1.4

Delta sleep 5.1 10.5 7.1 9.8 -0.5
REM sleep 35.9 26.4 30.8 25.4 -0.5

*p<0.10. **pe008

10 per hour, absence of oxygen desaturations less than

90%) for the comparison subject and eight of the 10

patients. One PTSD patient’s findings were in the bor-

derline to mild range for sleep-induced respiratory ab-
normality (25 hypopneas pen hour, no apneas, no sig-
nificant desaturations), and another had findings in the
moderate to severe range (combined apnea and hypop-
nea index of 69 per hour, desaturations to 86% oxy-

genation). The differences in sleep maintenance meas-
ures were of similar magnitude when this patient was

excluded from the analysis.
Eight patients had a total of 1 8 awakenings that

were reported to feature symptoms. Fifteen of the
awakenings (83%) were endorsed as being associated

with a feeling of startle or fear but not dream recall.
Three (17%) were reported to feature recall of threat-
ening dream content. One dream involved a threat re-

lated to the hospital environment, another involved be-

ing chased by vague assailants, and another dream of

a Vietnam veteran involved a World Wan II scenario.
Two ( I 1 %) of the recorded symptomatic awakenings,
neither featuring dream recall, had physiological meas-
ures that were markedly greater immediately upon
awakening (a 12-bprn increase in heart rate and an
eight-breaths-pen-minute increase in respiratory rate).

Table 3 lists the percentages of total sleep represented
by specific sleep stages and percentages of total awak-
enings preceded by the sleep stages. Other than a trend

for greater stage 1 sleep and a comparable trend toward
an increase in stage 1 awakenings, there were no differ-

ences between patients and comparison subjects. With
respect to the 1 8 symptomatic awakenings in the pa-
tients, nine (50%) were preceded by REM sleep includ-
ing the three reported with dream recall, eight (44%)

were preceded by stage 2 sleep, and one (6%) was pre-
ceded by stage 1 sleep. The awakenings from REM

sleep did not feature waxing and waning EMG activity
as has been characterized in REM behavior disorder.
The association of symptomatic awakenings, but not
nonsymptornatic awakenings, with REM sleep was sig-
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nificant at a trend level (nine of 1 8 versus 41 of 128)

(x2=2.9� df=1, p<O.lO). Both of the awakenings with
physiological arousal were preceded by REM sleep. In
one of these patients, two additional awakenings pre-
ceded by stage 2 sleep were similarly reported with star-
tie and fear and did not feature an increase in cardiac
or respiratory rate.

One comparison subject reported awakening with

mild apprehension that he related to a dream of being
in a nonsenious can accident. This awakening was pre-

ceded by REM sleep and did not feature increases in

cardiac or respiratory rate.

DISCUSSION

We found that patients with chronic, combat-related

PTSD report recurrent awakenings-variably associ-
ated with startle, apprehension, physiological arousal,
and dream recall-and excessive body movement dun-
ing sleep. Laboratory documentation of impaired sleep
maintenance and sleep-related movement in a subgroup
of patients and none of the comparison subjects is con-
sistent with this subjectively reported symptom profile.
We also found more brief, subthreshold awakenings in

PTSD patients and subclinical, sleep-induced respima-
tory events in almost half of the patients studied in the
laboratory. Both of these last two findings are consis-
tent with sleep being less restorative in PTSD. The find-
ing of respiratory events with PTSD is consistent with

the findings of Dagan and Lavie of sleep apnea in Israeli
combat veterans, although these investigators reported
more severe apnea indices (26).

The prospectively obtained data (diary reports from
the inpatient unit and the sleep laboratory) suggest that
startle or panic awakenings occurred as frequently as
awakenings with recall of disturbing dreams and were
more frequent in PTSD patients not receiving medica-
tion. Nonetheless, we found a trend for symptomatic
awakenings, overall, to be associated with REM sleep,
and both recorded events with physiological arousal
were preceded by REM sleep.

As indicated in the introduction, we believe the three
study methods to have complementary strengths and
weaknesses. The survey relied on subjective and metro-
spective reporting. In addition, factors affecting sleep

were not controlled for; these included variable sleep/
wake schedules and use of prescribed and nonpre-
scnibed substances to facilitate sleep (which was ac-
knowledged by 64% of the respondents). The sleep di-
any information from the inpatient unit was obtained
prospectively from a more controlled setting. These in-
patients represented a more severely impaired subpopu-
lation, and the majority were receiving medication. Pa-
tients were medication and substance free for the sleep
laboratory assessments, and the recordings generate

objective, physiological measures. It is possible that
the laboratory environment influences the experiencing
or reporting of symptoms, and the laboratory subjects
represent a smaller and possibly more select cohort

(e.g., patients willing and able to discontinue medica-
lion). We found, however, similar profiles of sympto-
matic awakenings in the medication-free subjects who
filled out diaries in the inpatient and laboratory set-
tings. In fact, among the five subjects who filled out
diaries in both settings, none reported dream recall, and
similar rates of startle (mean=0.46 per night, SD=0.38,
versus rnean=0.30, SD=0.45) and panic-like awakenings

(mean=0.26, SD=0.28, versus mean=0.40, SD=0.SS)
were reported in the inpatient and laboratory settings,
respectively. Overall, the convergence of the survey, di-
any, and laboratory findings supports the validity of our
characterization of sleep events in chronic, combat-me-
lated PTSD.

As previously noted, our findings suggest a partial as-
sociation of arousability from sleep and REM sleep. One

possibility is that the REM symptomatic awakenings are
triggered by dream activity in that dreaming has been

linked, albeit with varying specificity, to REM sleep (27,

28). The majority ofthe symptomatic awakenings occur-
ring in the laboratory, including those emerging from

REM sleep, however, did not feature dreaming according
to morning diary reports and follow-up interviews. It is

therefore possible that nightmares are a less prominent
feature of chronic PTSD but that a psychophysiological
response to REM activity per se (as well as to, to a lesser
degree, other sleep stages) develops that is conditioned by
nightmares during a more acute phase of the illness. This
type of phenomenon appears similar to Greenberg’s de-
scniption of “dream interruption insomnia” in which a
group of patients (studied in a VA hospital) with histories

ofnightmares were reported to have been awakening from

REM sleep without dream recall. Treatment with chlor-

diazepoxide was reported to reduce awakenings and in-

crease dream recall (29). Consistent with this observation,
the inpatients in our study who received medication (most

commonly antidepressants and benzodiazepines) me-
ported dream recall more frequently than the medication-
free subgroup. It is also possible that a neurobiological
dysregulation underlies a heightened arousal response
from REM sleep in PTSD. A recent study documented

sensitivity in combat-related PTSD to provocation of
panic or flashback symptoms from yohimbine, which
stimulates central nomadrenergic, locus ceruleus activity

(16). The Hobson et al. model for sleep regulation posits
the primary stimulus for terminating REM activity to be
greater fining of the locus ceruleus (30). Consistent with

the possibility of a relationship to a REM termination
stimulus, all but one ofthe symptomatic awakenings from
REM arose from sustained REM periods (an average of
17.4 minutes of REM sleep [SD=8.8] preceded the nine
awakenings). Finally, there is some evidence in the litera-
ture that suggests an adaptive aspect of suppressed dream
recall in PTSD. Kramer et al. (6) reported the less symp-
tomatic subgroup in their study as having lower than nor-
ma! dream recall. Kaminer and Lavie found a “well ad-
justed” Holocaust survivor subgroup to have limited or
absent dream recall when awakened from REM sleep (31).

Our observations of the relationship of symptomatic
awakenings and sleep stages contrast with panic disorder
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studies in which sleep panic attacks were found to be as-
sociated with early slow-wave sleep (17, 18). A subset of

the symptomatic awakenings in PTSD, however, have fea-
tumes similar to those of sleep panic. Awakenings with
panic features were also less frequent among the PTSD

inpatients in our study who were receiving medication,

which in almost all cases included antipanic therapies. It

is therefore possible that certain sleep events in PTSD and

panic disorder involve common final pathways but are

tmiggened by different stimuli, which in panic disorder are
linked to slow-wave sleep, and in PTSD are partially as-

sociated with REM sleep.

More generally, the sleep disturbance of chronic com-

bat-related PTSD is characterized by paroxysmal symp-

toms in which aroused states and behaviors intrude into

states of diminished arousal (i.e., sleep states). It is rea-

sonable to infer that these patterns were engendered by

combat. While we did not obtain much systematic in-
formation on pmecombat sleep histories (which may not

be entirely reliable), the surveyed patients reported ab-

sent or mild premilitary sleep disturbance, and none of

the more extensively evaluated laboratory subjects me-
ported childhood parasomnias. The subjects did report
repetitive experiences in which sleep was disrupted dun-

ing combat tours, at times by life-threatening situ-

ations. A number of PTSD investigations have docu-
mented a conditioned heightened arousal response to
trauma-related stimuli during wake states (32, 33). Our
findings suggest that impairment in sustaining states of

diminished arousal may also be a prominent condi-

tioned feature of PTSD. The importance of further me-
search focusing on the nature and treatment of sleep
disturbance in PTSD is underscored by the associated

distress and the probable impact of persistently dis-

mupted sleep on daytime symptoms (e.g., poor concen-
tration, irritability) and functioning.

REFERENCES

1. Kulka RA, Fairbank JA, Hough RL, Jordan BK, Manmar CR,

Weiss DW: Trauma and the Vietnam Generation: Report of
Findings From the National Vietnam Veterans Readjustment

Study. New York, Brunnen/Mazel, 1990

2. Helzen JE, Robins LW, McEvoy L: Post-traumatic stress disorder
in the general population: findings of the Epidemiologic Catch-

ment Area survey. N EnglJ Med 1987; 317:1630-1 634
3. Bneslau N, Davis GC, Andreski P, Peterson E: Traumatic events

and posttnaumatic stress disorder in an urban population of

young adults. Arch Gen Psychiatry 1991; 48:216-222
4. Breslau N, Davis GC: Posttnaumatic stress disorder in an urban

population of young adults: risk factors for chronicity. Am J Psy-
chiatny 1992; 149:671-675

S. Ross Ri, Ball WA, Sullivan KA, Canoff SN: Sleep disturbance as
the hallmark of posttnaumatic stress disorder. Am J Psychiatry
1989; 146:697-707

6. Kramer M, Schoen LS, Kinney L: The dream experience in
dream-disturbed Vietnam veterans, in Post-Traumatic Stress
Disorders: Psychological and Biological Sequelae. Edited by van

den Kolk BA. Washington, DC, American Psychiatric Press, 1984
7. van den Kolk B, Blitz R, Burr W, Sherry 5, Hartmann E: Night-

manes and trauma: a comparison of nightmares after combat
with lifelong nightmares in veterans. Am J Psychiatry 1984; 141:
187-190

8. Lavie P, Hefez A, Halpenin G, Enoch D: Long-term effects of

traumatic war-related events on sleep. Am J Psychiatry 1979; 136:
175-1 78

9. Hefez A, Metz L, Lavie P: Long-term effects of extreme situ-

ational stress on sleep and dreaming. AmJ Psychiatry 1987; 144:

344-347
10. Glaubman H, Mikulincer M, Porat A, Wasserman 0, Birgen M:

Sleep ofchronic posttraumatic patients. J Traumatic Stress I 990;

3:255-263

I 1. Inman DJ, Silver SM, Doghramji K: Sleep disturbance in post-

traumatic stress disorder: a comparison with non-PTSD insom-

nia. J Traumatic Stress 1990; 3:429-437
12. Rosen J, Reynolds CF III, Yeagen AL, Houck PR, Hurwitz LF:

Sleep disturbances in survivors of the Nazi Holocaust. Am J Psy-

chiatry 1991; 148:62-66

13. Marshall JR: The treatment of night terrors associated with the

posttraumatic syndrome. Am J Psychiatry 1 975; 132:293-295

14. Mellman TA, Davis GC: Combat-related flashbacks in posttrau-

matic stress disorder: phenomenology and similarity to panic at-

tacks. J Clin Psychiatry 1985; 46:379-382
15. RaineyJMir, Aleem A, Ortiz A, Yeragani V, Pohl R, Berchou R:

A laboratory procedure for the induction of flashbacks. Am J
Psychiatry 1987; 144:1317-1319

16. Southwick SM, DrystalJH, Morgan CA, Johnson D, Nagy LM,

Nicolaou A, Heninger GR, Charney DS: Abnormal nonadrener-

gic function in posttnaumatic stress disorder. Arch Gen Psychia-

try 1993; 50:266-274
1 7. Mellman TA, Uhde TW: Electroencephalographic sleep in panic

disorder. Arch Gen Psychiatry 1989; 46:178-184

18. Hauni PJ, Friedman M, Ravanis CL: Sleep in patients with spon-

taneous panic attacks. Sleep 1989; 12:323-337

1 9. Fisher C, Kahn E, Edwards A, Davis DM: A psychophysiological

study of nightmares and night terrors: the suppression of stage 4

night terrors with diazepam. Arch Gen Psychiatry 1973; 28:253-

259
20. Kales JD, Kales A, Soldatos CR, Caldwell DB, Charney DS, Mar-

tin ED: Night terrors in characteristic and personality patterns.

Arch Gen Psychiatry 1980; 37:1413-1417

21. Llorente MD, Curnier BC, Norman SE, Mellman TA: Night ten-

rors in adults: phenomenology and relationship to psychopathol-

ogy. J Clin Psychiatry 1992; 53:392-394
22. Schenck CH, Bundlie SR, Patterson AL, Mahowald MW: Rapid

eye movement sleep behavior disorder: a treatable parasomnia

affecting older adults. JAMA 1987; 257:1786-1 789

23. Ross RJ, Ball WA, Dinges DF, Mulvaney FD, Knibbs NR, Mor-

nison AR, Silver SM: Motor activation during REM sleep in post-

traumatic stress disorder (abstract). Sleep Res 1990; 19:175

24. Keane TM, Caddell JM, Taylor KL: Mississippi Scale for Com-

bat-Related Posttnaumatic Stress Disorder: three studies in neli-

ability and validity. J Consult Clin Psychol 1988; 56:85-90
25. Rechtschaffen A, Kales A: A Manual for Standardized Tenminol-

ogy, Techniques and Scoring System for Sleep Stages of Human

Subjects. Los Angeles, University of California, Los Angeles,
Brain Information Service, 1968

26. Dagan Y, Lavie P: Sleep apnea syndrome in wan-related PTSD

victims (abstract). Sleep Res 1991; 20:178

27. Dement WC, Klietman N: The relation of eye movements during

sleep to dream activity: an objective method for the study of

dreaming. J Exp Psychol 1957; 53:339-346
28. Foulkes WD: Dream reports from different stages of sleep. J Ab-

norm Soc Psychol 1962; 65:14-25

29. Greenberg R: Dream interruption insomnia. J Nenv Ment Dis

1967; 144:18-21
30. Hobson JA, McCanley RW, Wyzinski PW: Sleep cycle oscilla-

tion: reciprocal discharge by two brain stem neuronal groups.

Science 1975; 189:55-58
3 1 . Kaminer H, Lavie P: Sleep and dreaming in Holocaust survivors:

dramatic decrease in dream recall in well-adjusted survivors. J
Nerv Ment Dis 1991; 179:664-669

32. Pallmeyer TP, Blanchand EB, KoIb LC: The psychophysiology of

combat-induced post-traumatic stress disorder in Vietnam veten-

ans. Behav Res Then 1986; 24:645-652

33. Pitman RK, Orn SP, Fongue DF, DeJong JB, Claiborn JM: Psy-

chophysiologic assessment of posttraumatic stress disorder im-

agery in Vietnam combat veterans. Arch Gen Psychiatry I 987;

44:970-975




