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prevalent disorders in the general population, and anxiety
is, in fact, the symptom that is most often correlated with
sleep difficulties such as insomnia.1 More specifically, it
has become clear from the literature that sleep difficulties
are common among individuals with posttraumatic stress
disorder (PTSD)2 and may even be a predictor of the de-
velopment of PTSD.3

The purpose of this article is to present a critical re-
view of the literature and the research on sleep difficulties
in adults with PTSD, more specifically the existing treat-
ment options, and to formulate recommendations regard-
ing future treatment approaches and research related to
sleep and PTSD. Our literature review was conducted us-
ing the following databases: (1) PsycInfo (1872–2006)
and (2) MEDLINE (1966–2006). The search was con-
ducted using the following key terms: PTSD and sleep,
PTSD and nightmares, PTSD and dreams, PTSD and in-
somnia, PTSD and periodic limb movement disorder, and
PTSD and sleep disordered breathing. Studies and re-
views related to the prevalence, causes, and treatments
of sleep disturbance among adults with PTSD, as well
as those examining the relationship between sleep and
PTSD, were selected. Only articles written in the English
language were consulted.

We will first define important terms and describe the
specific sleep difficulties that are experienced by indi-
viduals with PTSD, as well as explore their prevalence
rates and potential causes.
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Objective: To present a critical review of the
literature and research on sleep difficulties in
adults with posttraumatic stress disorder (PTSD),
more specifically the existing treatment options,
and to formulate recommendations regarding fu-
ture treatment approaches and research related to
sleep and PTSD.

Data Sources: The following databases were
consulted: PsycInfo (1872–2006) and MEDLINE
(1966–2006). The search was conducted using the
following key terms: PTSD and sleep, PTSD and
nightmares, PTSD and dreams, PTSD and insom-
nia, PTSD and periodic limb movement disorder,
and PTSD and sleep disordered breathing. Only
studies examining sleep disturbance among adults
with PTSD were included, and only articles writ-
ten in English were consulted.

Study Selection: Studies and reviews related
to the prevalence, causes, and treatments of sleep
disturbance among adults with PTSD, as well as
those examining the relationship between sleep
and PTSD, were selected.

Conclusions: Promising treatment options
are available for treating sleep difficulties among
adults with PTSD. In particular, cognitive-
behavioral therapy including a component for
nightmares (imagery rehearsal therapy) and in-
somnia has been found to significantly improve
sleep disturbance among these individuals. It is
proposed that with the inclusion of other compo-
nents, such as a screening for other sleep disor-
ders, relaxation exercises, positive self-talk, im-
agery rehearsal related to recurring images before
bed, and a daytime nap, sleep-related symptoms
may improve to a greater degree, which may
then lead to a significant decrease in other PTSD
symptoms and overall PTSD severity. The inclu-
sion of sleep medicine specialists should also be
considered for sleep medicine treatment of indi-
viduals with PTSD. Collaboration between men-
tal health professionals and sleep medicine spe-
cialists is therefore recommended for treatment
of sleep-related difficulties among individuals
with PTSD.
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leep complaints are common for several psychiatric
disorders.1 Anxiety disorders are among the most
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DESCRIPTION AND PREVALENCE OF
SLEEP DISTURBANCE IN ADULTS WITH PTSD

According to the Diagnostic and Statistical Manual
of Mental Disorders, Fourth Edition, Text Revision,4

PTSD is characterized by the development of character-
istic symptoms following exposure to an extreme trau-
matic stressor that elicits a response of fear, helplessness,
or horror. Among the many symptoms reported by indi-
viduals with PTSD, sleep disturbance is one of the most
prevalent2 and has been labeled the “hallmark of PTSD.”5

For example, Jukié et al.6 found that 87.2% of war suffer-
ers with PTSD also suffer from sleep disturbances. More
specifically, 2 aspects of subjective sleep-related symp-
toms are included as part of the hyperarousal and reexpe-
riencing symptom clusters in the DSM-IV-TR for PTSD:
insomnia and recurrent nightmares.7

Insomnia is “a complaint of difficulty initiating or
maintaining sleep or of nonrestorative sleep.”8(p183) Neylan
et al.9 found that difficulties with falling asleep (initial in-
somnia) occurred with a frequency varying from “some-
times” to “very frequently” in 44% of combat veterans
with PTSD, 5.5% of combat veterans without PTSD, and
5% of healthy controls. These researchers also noted that
difficulties with maintaining sleep (middle insomnia) oc-
curred sometimes or more frequently in 90.7% of combat
veterans with PTSD, 62.5% of combat veterans without
PTSD, and 52.9% of healthy controls. However, others
have failed to find any differences in sleep maintenance
between those with and without PTSD.10 Approximately
43% of individuals with PTSD report waking up too early
in the morning (terminal insomnia), compared to 13% of
individuals without PTSD.11

A nightmare is defined as “a long, frightening dream
awakening the sleeper out of sleep.”12(p12) Neylan et al.9

found that nightmares occurred sometimes or very fre-
quently in 52.4% of combat veterans with PTSD, 4.8% of
combat veterans without PTSD, and 3.4% of healthy
controls. Some researchers argue that these frightening
dreams are similar to nightmares occurring in REM sleep
because they tend to be vivid, visual, and emotional and

can be recalled, while others suggest that they are more
like night terrors occurring in non-REM (NREM) sleep
because they are often accompanied by gross body move-
ments and tend to occur early in sleep.5 It may actually be
that these anxiety dreams can occur in either NREM or
REM sleep,13 or that perhaps they consist of something
other than nightmares or night terrors altogether.12

POTENTIAL RELATIONSHIP
BETWEEN SLEEP AND PTSD SYMPTOMS

Possible Causes of Sleep Disturbance
Potential causes of sleep disturbances among individu-

als suffering from PTSD have been debated in the litera-
ture. Despite the research in this area, the underlying
mechanisms are not yet completely understood.14 How-
ever, some hypotheses, either biological or psychological
in nature, have been put forward.

Biological/physiologic causes.
REM sleep mechanism disturbance. A REM-related

abnormality is frequently found in patients with PTSD.5

More specifically, sleep disturbance among these indi-
viduals may involve either an inappropriate recruitment
of normal REM sleep processes or intrinsically dysfunc-
tional REM sleep mechanisms.5 In fact, several indica-
tions have led to this hypothesis. First, the usual muscle
atonia that is characteristic of REM sleep may be lacking
to some extent among these individuals.5 Second, the high
REM density and short REM latencies sometimes found
in this population may represent an expression of REM
pressure related to an unmet REM need.5 On the other
hand, the contradictory finding of an increased REM la-
tency among some individuals with PTSD may be evi-
dence of a dysfunction at the level of REM sleep initia-
tion.10 Despite such inconsistent findings, some type of
REM-related abnormality is frequently found in patients
with PTSD.15,16 Since REM sleep is hypothesized to be in-
volved in emotional processing,17 it is questioned whether
this REM abnormality is truly the problem among indi-
viduals with PTSD, or if instead it consists of an attempt
to process emotionally charged material.5 However,

TAKE-HOME POINTS

◆ Promising treatment options are available for treating sleep difficulties among adults
with posttraumatic stress disorder (PTSD), including cognitive-behavioral therapy,
although limitations exist.

◆ The inclusion of additional components (e.g., screening for other sleep disorders,
relaxation, positive self-talk, imagery rehearsal, daytime napping) in the treatment
of sleep difficulties among adults with PTSD may prove to be valuable.

◆ Treatment aimed at improving sleep-related symptoms may also help to improve
other symptoms of PTSD.
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emotional adaptation may be hindered by “the propensity
to replay threatening events, disrupted REM sleep conti-
nuity due to symptomatic awakenings, and phasic muscle
intrusion.”18(p303)

Noradrenergic activity/hyperarousal. Noradrenergic
activity is involved in the regulation of arousal levels
during sleep.19 Normally, noradrenergic firing decreases
when arousal is reduced during non-REM sleep and in-
creases when arousal is heightened prior to awakening
from REM sleep.20 However, Mellman et al.19 noted that
excretion of 3-methoxy-4-hydroxyphenylglycol (MHPG),
a norepinephrine metabolite, did not decrease at night
among individuals with PTSD, as it did among healthy
controls. Abnormality of the central nervous system nor-
adrenergic system is also related to the hyperarousal state
experienced by these individuals, which can contribute
to insomnia.7 Support for this hyperarousal hypothesis
comes from studies finding increased heart rate during
rest21 and increased cardiovascular arousal during sleep
among individuals with PTSD.22

Sleep disorders. Krakow et al.23 found that 71% of a
sample of sexually assaulted females with PTSD who
also reported insomnia endorsed complaints of a sleep
movement disorder (SMD), which is associated with
light sleep.24 Similarly, Inman et al.25 noted that individu-
als with PTSD were more likely to report waking up with
the covers torn apart, restless legs in bed, and excessive
body movements during sleep compared to individuals
with insomnia and no PTSD. In general, studies show that
periodic limb movement disorder is more prevalent
among individuals with PTSD compared to control
groups and the general population.26 It is therefore sug-
gested that SMDs may play a role in at least a portion of
the sleep difficulties in some individuals with PTSD.26,27

However, Lavie and Hertz28 reported that although they
found a higher rate of body movements among these indi-
viduals, it was not related to a sleep disturbance. Still, oth-
ers found no differences in the rate of leg movements be-
tween individuals with and without PTSD and the general
population.11

Incidences of sleep disordered breathing (SDB) have
also been found in patients with PTSD.21 For example,
Krakow et al.29 found that 40 out of 44 crime victims with
PTSD and difficulties with sleep suffered from SDB. It
has also been noted that reported nightmares, sleep qual-
ity, anxiety, depression, quality of life, and posttraumatic
stress symptoms30,31 are worse among individuals with di-
agnosed or suspected SDB than among individuals with-
out SDB. Microarousals occur during sleep with breath-
ing difficulties and may cause sleep fragmentation,32 a
disruption in the continuity of REM periods, and a de-
crease in the proportions of REM sleep and slow-wave
sleep.33 It is also postulated that since REM sleep tends to
destabilize breathing,34 the disrupted REM sleep mecha-
nism found among individuals with PTSD increases the

susceptibility to respiratory disturbances.35 Some have
suggested the presence of a cycle in which “insomnia
leads to fragmentation that leads to greater airway col-
lapsibility, resulting in more SDB events that lead to more
fragmentation and insomnia, and so on.”36(p194)

Psychological causes.
Sleep-related anxiety. Anxiety has been found to be

related to sleep difficulties among individuals with
PTSD.25 Inman et al.25 found that, compared to individu-
als suffering from insomnia without PTSD, individuals
suffering from insomnia with PTSD tend to report more
anxiety symptoms related to sleep, such as fear of going
to sleep, fear of returning to sleep after being awake, fear
of the dark, and other anxious thoughts at night. The trau-
matic experience itself may result in a conditioned anxi-
ety reaction to sleeping at night.25 For example, trauma
that is connected with the night or the bed, such as war-
related trauma or sexual abuse, is especially likely to gen-
erate perceptions of sleep as dangerous.25,37 Among this
general feeling of anxiety is a loss of control for coping
with, regulating, and inhibiting distressing mental activi-
ties during sleep, which appears to be significantly related
to sleep difficulties among individuals with PTSD.38

Nocturnal anxiety may also be closely related to the
occurrence of nightmares among individuals with PTSD.
These individuals may be anxious and distressed about
having such dreams, which can lead to a fear of falling
asleep.9,39 In addition, they may be conditioned to awaken
from nightmares in order to avoid the unpleasant emo-
tions associated with these dreams.39 Some individuals
may be conditioned to wake themselves up as soon as
they start having any dream, for fear that the dream will
turn into a trauma-related nightmare.39 This brings the in-
dividual to believe that remaining awake is the only way
to avoid such anxiety.39

Comorbidity. Changes in REM sleep have been well
described in major depression.40 Some researchers indi-
cate that coexisting depression among PTSD patients is
more likely to cause the sleep disturbance than PTSD it-
self. For example, Dow et al.40 found that individuals with
both PTSD and major depression and individuals with
only major depression had increased REM density com-
pared to healthy controls. However, when Woodward et
al.41 compared individuals with both PTSD and major de-
pression to patients with only PTSD, it was found that
REM density was similar in both groups, leading to the
conclusion that increased REM density is, in fact, asso-
ciated with PTSD. Similarly, in a study by Ross et al.,10

when adults with PTSD without current major depression
were compared to healthy individuals, REM sleep differ-
ences were still apparent, although many of the individu-
als with PTSD had a history of depression. These findings
suggest that all 3 groups (major depression, PTSD, major
depression and PTSD) have increased REM density, and
it is concluded that the possibility that depression explains
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the REM sleep disturbance among individuals with PTSD
is unlikely.10

The comorbidity of PTSD and substance abuse in par-
ticular needs to be considered. It has been noted that 60%
to 80% of Vietnam veterans seeking treatment for PTSD
abuse alcohol and/or drugs.42 Individuals with PTSD and
substance use tend to report significantly more sleep dis-
turbance compared to individuals with PTSD alone.43

Many individuals suffering from symptoms of PTSD
who use alcohol report that they drink to reduce sleep
problems or nightmares,44 sometimes by inducing sleep
through psychic numbing.45 Although acute alcohol use
tends to decrease wakefulness for the first few hours of
sleep, increased wakefulness and REM sleep are typically
noted throughout the remainder of the night.46 Similarly,
although the short-term use of alcohol decreases sleep la-
tency, increases sleep duration, and minimizes nightmares
through REM sleep suppression,47 chronic use tends to in-
crease fragmentation of sleep and increase awakenings.46

In addition, withdrawal from alcohol is associated with an
increase in REM sleep, frequent nightmares,47 fragmenta-
tion of sleep, and a reduction in slow-wave sleep.46 The
initial positive effects of alcohol use on sleep may there-
fore act as a reinforcer for individuals with PTSD to use
alcohol, and the withdrawal effects may prevent them
from stopping.48 In addition, it has been found that alco-
hol can decrease the inspiratory activity of the tongue
muscle, genioglossus, which may then contribute to the
exacerbation of SDB.49

Sleep Disturbance as a Contributor
to the Development of PTSD

It is evident that sleeping problems are quite prominent
among individuals with PTSD. The literature has debated
for quite some time about whether sleep difficulties
predispose individuals to the development of PTSD or
whether symptoms of PTSD lead to the development or
exacerbation of sleep difficulties. It seems that some indi-
viduals with PTSD suffer from sleeping problems before
the occurrence of the trauma. For example, one third of
the veterans included in a study by Van der Kolk et al.50

reported a history of lifelong nightmares rather than
nightmares that began with combat trauma.

Whether early sleep difficulties after a trauma can
predict onset of PTSD has also been debated. In a study
by Harvey and Bryant,3 it was found that the probability
of developing PTSD is moderate when individuals expe-
rience sleep difficulties soon after the trauma, whereas the
probability of not developing PTSD is high when indi-
viduals do not experience any sleep problems soon after
the trauma. More specifically, these researchers found
that of those who had sleep disturbances within 1 month
of the trauma, 72% went on to develop PTSD. Further
evidence for the role of sleep disturbance in the devel-
opment or maintenance of PTSD symptoms comes

from studies showing that when sleep disturbance is treat-
ed, PTSD symptoms are significantly reduced.33,35,39,51,52

Therefore, there seems to be some indication that sleep is
a contributing factor in the development of PTSD. This
can have important implications for the individual’s sleep
environment after a traumatic event has occurred (e.g.,
shelters after a natural disaster), such that a more com-
fortable and favorable environment may promote sleep,
which may in turn help reduce or prevent the development
of some PTSD symptoms.

CURRENT TREATMENT APPROACHES
AND LIMITATIONS

It is not common for treatments for PTSD to include
a specific sleep component.53 However, since sleep dis-
turbance may actually occur before the development of
PTSD and not necessarily result from it,54 it is important
that it be conceptualized as something that is independent
from the effects of a psychological condition.55 Before
making treatment recommendations, it is important to get
a good understanding of the type of sleep problem (sleep
initiation insomnia, sleep maintenance insomnia, night-
mares, etc.) experienced by the trauma survivor, as treat-
ment may differ depending on the presenting issue. In ad-
dition, given the strong comorbidity of PTSD with other
disorders such as depression and substance abuse,56 it is
crucial to assess for comorbid conditions.53 Getting a good
sense of the individual’s sleep and wake activities such
as time of bed, time of wake, total sleep time, daytime
sleepiness, napping, shiftwork,57 bedtime routine, and
sleep-related thoughts and feelings is also important.

Although research focusing on improving sleep diffi-
culties among patients with PTSD is lacking to some ex-
tent, the effectiveness of certain treatments in reducing
sleep difficulties in this population has been examined. A
synthesis of current treatment approaches for sleep diffi-
culties among adults with PTSD, as well as their limita-
tions, is presented below.

Pharmacologic/Medical Approaches
Pharmacotherapy.
Antidepressants. In general, the acute administration of

a range of tricyclic antidepressants can decrease the per-
centage of REM sleep,58 lengthen the sleep cycle, and de-
crease the number of awakenings.59 More specifically,
amitriptyline18,60 and imipramine61 have been associated
with significant improvements in sleep among individuals
with PTSD. However, side effects of tricyclics may in-
clude dry mouth, sweating, blurred vision, urinary reten-
tion, and confusion,62 and discontinuation of some tricy-
clics can cause REM rebound and poorer sleep.63 Some
monoamine oxidase inhibitors such as phenelzine can
help improve initial insomnia64 and reduce nightmares.64,65

However, side effects such as dizziness, erectile dysfunc-
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tion, blurred vision, drowsiness, and even intensification
of preexisting sleep disturbances have been reported in
some patients.65 Another concern with this medication is
that patients may not be compliant with the restriction
from drugs and alcohol required for its usage,66 especially
given the high comorbidity of substance abuse among
individuals with PTSD.42

The effects of serotonin reuptake inhibitors on symp-
toms among adults with PTSD have been examined.
However, their effects on sleep remain unclear. For ex-
ample, some have found that fluoxetine can lead to sig-
nificant improvements in sleep such as objective mea-
sures of wake after sleep onset and total sleep time, as
well as self-reported sleep onset latency,67 while others
find that it decreases total sleep time, results in shallower
sleep, and increases daytime fatigue.63 Similarly, whereas
some find improvements in nightmares, insomnia,68,69 and
other PTSD symptoms following administration of flu-
voxamine,69 others find that insomnia is actually a side ef-
fect of this medication70 and that it decreases sleep effi-
ciency and sleep maintenance and increases awake time.71

The potential of the antidepressants trazodone and
nefazodone in reducing sleep difficulties in adults with
PTSD seems somewhat promising. Studies have found
that trazodone can be used to treat insomnia, without ad-
dictive potential.72 Warner et al.73 found that 100% of their
sample of 60 veterans with PTSD reported improvements
with overall sleep after administration of this medication.
More specifically, 92% reported that it helped with falling
asleep, and 78% reported that it helped with staying
asleep. In addition, 40 out of the 55 patients who used it
for nightmares reported a moderate to significant decrease
in occurrence of nightmares. However, no control group
was included in this study, and certain intolerable side
effects (painful or prolonged erection, daytime sedation,
more vivid nightmares, and muscle pain) may lead to
discontinuation.73 Nefazodone is known to improve total
sleep time, ability to fall asleep, and overall quality of
sleep in individuals with PTSD,74 as well as increase
total REM sleep time75 and decrease the number of bad
dreams72 and PTSD severity.74,76,77 However, mild side
effects may be experienced with its administration.74 In
fact, in a study by McRae et al.,76 side effects such as
delayed ejaculation or anorgasmia, fatigue, nightmares,
and dry mouth were reported in over 10% of the study
participants.

Sedatives/hypnotics. Zolpidem is a sedative that has
been linked with improvements in sleep among adults
with PTSD. For example, Dieperink and Drogemuller78

found that, among a group of veterans, this medication
improved insomnia, decreased nightmares, and increased
sleep duration, with no side effects. However, some indi-
viduals discontinued the medication due to lack of effi-
cacy. Studies looking at the effectiveness of certain ben-
zodiazepines on the sleep of adults with PTSD have

produced mixed results. Some have found that these
medications can be helpful for reducing nightmares and
increasing duration of sleep79; however, others have found
that insomnia can result from their withdrawal,80 which
may imply that the medication has to be taken continu-
ously. Other side effects of benzodiazepines include ex-
cessive daytime sedation, memory impairment, tolerance,
and abuse.79 Given the side effects of these medications,
their potential for effect tolerance,79 and the fact that data
examining the long-term effects of benzodiazepines in
chronic insomnia are lacking,81 their potential for long-
term usage is limited.79

Adrenergic antagonists/anticonvulsants. Since in-
creased noradrenergic activity is one of the possible
causes of the sleep difficulties in adults with PTSD,19

studies have looked at the effects of active α-adrenergic
antagonists on the sleep of these patients. For example,
Peskind et al.82 found that the administration of prazosin
to older war veterans with chronic PTSD resulted in a re-
duction of trauma-related nightmares and sleep distur-
bance as well as PTSD severity. However, the lack of a
control group in this study does not permit firm conclu-
sions to be drawn about the effectiveness of this treat-
ment. Similar results were obtained in a 20-week cross-
over study by Raskind et al.,83 who found a reduction in
difficulty falling or staying asleep as well as a reduction in
nightmares. Improvements in sleep among PTSD patients
have also been noted with certain anticonvulsants. For ex-
ample, insomnia and frequency and/or intensity of night-
mares have been found to decrease with the administra-
tion of gabapentin.79 However, side effects may include
mild sedation, mild dizziness, and nonspecific swelling.79

Similarly, carbamazepine may improve recurrent dreams,
overall sleep disturbance, and intensity of other PTSD
symptoms in adults with PTSD.84 However, reports of dis-
continuation due to side effects have been noted.85

Limitations of pharmacotherapy. Results from the
above studies indicate that pharmacotherapy has shown
some promising results in terms of reducing insomnia and
nightmares and improving sleep quality. However, many
of these medications act by suppressing REM sleep in
order to decrease nightmares. This may be problematic,
since REM sleep has been found to play an important role
in memory86 as well as emotional processing.34 Therefore,
although these medications may help decrease certain
symptoms, it is possible that other symptoms are being
maintained or perhaps even developed. For example, anti-
depressant medication has been found to be related to the
development or worsening of restless legs syndrome.87

Other limitations of pharmacotherapy include sleep diffi-
culties sometimes reappearing when medication is dis-
continued.61 For example, Peskind et al.82 found that when
patients discontinued prazosin, nightmares strongly reap-
peared in every case. Other limitations of pharmacother-
apy include the presence of side effects as well as possible
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tolerance and dependence when used long term.88 In addi-
tion, pharmacotherapy does not target the attitudes and
behaviors related to sleep that may maintain insomnia.89

Treatment of sleep disordered breathing. Since some
researchers have suggested that the high rate of SDB
among adults with PTSD may contribute to their sleep dif-
ficulties, the impact of continuous positive airway pres-
sure (CPAP) on their sleep has been studied. In a case
report by Youakim et al.,33 CPAP resulted not only in ef-
fective control of sleep apnea, normalization of sleep ar-
chitecture, and decreased daytime sleepiness for a veteran
with PTSD, but also in a reduction in nightmare frequency
and intensity. If CPAP became dislodged, the nightmares
returned. Similarly, although lacking a control group, a
study by Melendrez et al.90 noted marked improvement in
insomnia and sleep quality, beyond that resulting from a
behavioral treatment program, among female crime vic-
tims with sleep breathing difficulties who were enrolled
in a nightmare and insomnia treatment program.

Limitations of treatment for sleep disordered breathing.
Both insomnia29 and nightmares33 have improved with the
use of CPAP for SDB among adults with PTSD. Night-
mares may be reduced regardless of the normalization in
the amount of REM sleep, which indicates that REM sleep
does not necessarily need to decrease for improvements to
occur.33 However, there is no indication that increased
oxygen saturation in the brain during sleep, from CPAP,
would be beneficial for individuals with PTSD who do not
suffer from SDB. This therefore limits the generalizability
of this treatment.

Psychological Treatments
The greatest number of controlled outcome studies

related to treating symptoms of PTSD is found in the area
of cognitive-behavioral therapy (CBT).91

General CBT for PTSD. Imaginal exposure is used to
help individuals with PTSD confront their trauma-related
memories for a prolonged period of time, in the context
of a supportive therapeutic relationship.92 This therapy
mainly consists of choosing significant scenes of the trau-
ma, describing them in as much detail as possible, and
monitoring anxiety levels afterward. This sequence is re-
peated until anxiety has been substantially reduced.93

In a study by Cooper and Clum,93 improvements in
nightmares (96% reduction in exposure group vs. 15%
in control group) and sleep disturbance were noted when
imaginal flooding was used as an adjunct to standard
psychosocial and pharmacologic treatment in veterans
with combat-related PTSD. Peniston94 also examined the
use of imaginal exposure in treating symptoms of veterans
with PTSD and recurring combat nightmares, but added
a component of electromyographic biofeedback for re-
laxation training. Results from this study showed that
such a treatment led to a reduction of anxiety-provoking
nightmares/flashbacks compared to a control group, and

improvements were maintained after 1 year. Simon95 also
found that exposure led to a clinically significant reduc-
tion in sleep disturbance and intrusive symptoms, and
improvements were maintained for at least 120 days. The
results of this study should be interpreted cautiously, how-
ever, due to the limited sample size of 2 participants.
Keane et al.96 found that although exposure led to a sig-
nificant decrease in reexperiencing symptoms (night-
mares, dissociative experiences, ruminative thoughts) and
subjective distress compared to a wait-list control group
among combat veterans with chronic PTSD, therapists’
ratings of sleep disturbance according to a PTSD symp-
tom checklist did not significantly change.

The extent to which insomnia diminishes following
a general treatment for PTSD was investigated by Zayfert
and DeViva97 in order to determine the necessity of a spe-
cific insomnia treatment component for this population.
In this study, the records of patients with PTSD and in-
somnia who completed CBT for PTSD, and afterwards no
longer met criteria for PTSD, were reviewed. Treatment
sessions consisted mainly of imaginal and in vivo expo-
sure, cognitive restructuring, problem solving, and activ-
ity scheduling, while specific CBT for insomnia was not
included. Results showed that although nightmares had
decreased after completion of treatment, a considerable
proportion (48%) of the sample still complained of sig-
nificant insomnia. It therefore appears that a specific sleep
treatment component is needed to effectively treat sleep
difficulties among adults with PTSD complaining of
insomnia.97

Limitations of general CBT for PTSD. General CBT
treatments for PTSD have had some success at improving
nightmares and sleep disturbances.93 However, their suc-
cess for treating insomnia-related symptoms is limited. It
is postulated that the presence of sleep difficulties after
a treatment of CBT for PTSD may be due to the lack of
elements aimed at treating hyperarousal symptoms among
this population, since CBT is mostly focused on treating
the intrusion and avoidance symptoms.97 In addition,
some studies have noted that imaginal exposure, specifi-
cally, can lead to exacerbation of depression, relapse of al-
coholism, self-harm, and precipitation of panic disorder.98

CBT for insomnia. Efficacy of CBT for improving in-
somnia is well documented.99 Since some studies have
found that the severity of insomnia is no different from
that exhibited by individuals from the general population
with insomnia,25 the effects of a general treatment for in-
somnia on the sleep of individuals with PTSD have been
examined. Cognitive-behavioral therapy for insomnia
generally consists of (1) a behavioral treatment compo-
nent, consisting of sleep restriction (reducing time spent
in bed) and stimulus control (eliminating learned sleep-
preventing associations); (2) a cognitive therapy compo-
nent, consisting of education about cognitive factors in in-
somnia and an alteration of beliefs and attitudes about
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sleep; and (3) an educational component, consisting of
sleep hygiene principles.89

The benefits of CBT for insomnia among individuals
with PTSD have been well noted. For example, Walker100

found that, compared to a self-relaxation expectancy pla-
cebo group and a wait-list control group, sleep duration
was increased and sleep onset latency was decreased
among combat veterans who received CBT for insomnia
that included progressive relaxation, stimulus control, and
cognitive restructuring related to sleep. In a study by
Owen,101 the effects of CBT for insomnia (consisting of
education about sleep, cognitive therapy related to mal-
adaptive thinking with regards to sleep, sleep restriction,
stimulus control, sleep hygiene, and relapse prevention) in
combination with a standard 3-month inpatient treatment
for PTSD for combat veterans (consisting of an active, di-
rective approach to uncovering and working through inner
conflict, grieving losses, developing alternative coping
strategies, and restructuring maladaptive behavior pat-
terns) resulted in greater improvements in sleep quality
compared to a control group receiving standard treatment
for PTSD only. Whereas sleep duration was the only com-
ponent that improved for the control group, sleep quality,
sleep duration, and sleep latency all improved for the
treatment group. In addition, while improvements for the
treatment group were nearly all maintained 3 months later,
the control group did not sustain any improvements.

In a study by DeViva et al.,102 the effects of a 5-session
CBT for insomnia were examined among 5 women with
PTSD who responded to CBT for PTSD but had residual
insomnia. Results indicated that self-reported total sleep
time, sleep onset latency, wake after sleep onset, and sleep
efficiency, as well as sleep quality, impairment from
sleep difficulty, and maladaptive sleep-related cognition,
were improved after treatment was complete. However,
some measure of sleep difficulties remained in the clinical
range, perhaps due to the limited number of sessions or
the small sample size, and a control group was not in-
cluded in this study.102 The authors suggest that although
treatment for PTSD may help decrease symptoms, more
work such as CBT for insomnia specifically may be re-
quired to improve sleep among these individuals. It is un-
known at this point whether it is more effective for in-
dividuals to first engage in CBT treatment for PTSD
followed by CBT treatment for insomnia, or if insomnia
treatment should be introduced before or at the same time
as PTSD treatment.

Limitations of CBT for insomnia. While general CBT
for insomnia has been quite successful at improving
insomnia-related symptoms among individuals with
PTSD,101 reductions in nightmare frequency are not often
reported. For example, one of the participants in DeViva
and colleagues’102 study no longer met criteria for PTSD
after a CBT for insomnia treatment was implemented, but
continued to experience disturbing dreams. Since tech-

niques aimed at specifically treating nightmares are not
included in this treatment, individuals may still expe-
rience a high frequency of nightmares and fear, which
may continue to contribute to sleep disruption. Since it is
common for individuals with PTSD to experience both
insomnia and nightmare, the generalizability and success
of general treatments for PTSD and insomnia separately
are therefore limited.

Imagery rehearsal for nightmares. Among the general
population, nightmares have been successfully treated
with imagery rehearsal therapy (IRT).51 This technique
teaches individuals that they can have control over their
nightmares and can change them in any way wanted using
imagery exercises and cognitive-behavioral tools.39 The
procedure consists of the following steps: writing down
the recurring dream, changing it in any way desired, writ-
ing down the changed dream, and rehearsing the new
dream using imagery for between 5–20 minutes per day.39

Participants are generally encouraged to start with a
nightmare of lesser intensity and, if possible, one that
does not exactly replay the trauma.36 This technique has
been identified as an effective treatment for chronic
nightmares among individuals with PTSD.103

Krakow et al.39 examined the effects of IRT among a
group of female sexual assault survivors suffering from
nightmares and insomnia (95% had PTSD, 5% had mild
posttraumatic symptoms). These women were randomly
assigned to either an IRT group or a wait-list control
group. Results indicated that IRT led to a substantial de-
crease in nightmares and PTSD symptoms, as well as an
improvement in sleep, compared to the control group, and
such effects were maintained at 6 months. Similar results
were obtained by Krakow et al.,51 who also implemented
IRT in a group of female assault survivors with PTSD or
posttraumatic stress symptoms who complained of in-
somnia and nightmares. In addition to the previous find-
ings, this study found that IRT led to a 52% reduction in
nights per week that nightmares occurred, relative to the
control group.

Some participants even report using imagery rehearsal
to deal with daytime distress.39,104 This may indicate that
the decrease in PTSD symptoms may not only be due di-
rectly to improvements in sleep but also perhaps to the
application during the daytime of a technique learned for
sleep, with IRT therefore indirectly serving as an inter-
vention for trauma as well.

Limitations of imagery rehearsal for nightmares. Im-
agery rehearsal therapy has been found to be quite suc-
cessful at reducing nightmare in individuals with PTSD,39

in that nightmares are improved in 90% or more of indi-
viduals who use the technique.102 However, some indi-
viduals may be intimidated by this technique105 or report
negative imagery.36 This latter limitation could be ad-
dressed by encouraging individuals to first practice pleas-
ant imagery and learn cognitive-behavioral tools for
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dealing with unpleasant images that might emerge before
learning to use IRT on a single self-selected nightmare, as
was done by Krakow et al.39 It is also important to note
that this technique may be not work well with individuals
with severe PTSD and other psychiatric disorders.103

Again, improvements in insomnia symptoms may be
lacking with this approach.

Combination of imagery rehearsal therapy for night-
mares and CBT for insomnia. Some studies have looked
at the effects of a combination of the different treatments
described above. For example, Krakow et al.104 found that
IRT in combination with CBT for insomnia (including
sleep hygiene, stimulus control, sleep restriction, and cog-
nitive restructuring related to sleep) resulted in reductions
of nightmare frequency, increased sleep quality, and a de-
crease in the severity of PTSD symptoms among crime
victims. All changes in sleep quality scores were roughly
equivalent to a change from severe to moderate sleep dis-
turbance. However, the study lacked a control group.

Similarly, Krakow et al.52 have recently developed
a treatment called sleep dynamic therapy (SDT), which
consists of a combination of components of CBT for in-
somnia (deconditioning of maladaptive learned behaviors
and habits that promote sleep disturbance, stimulus con-
trol, sleep restriction, sleep hygiene principles), emo-
tional processing, and IRT for chronic nightmares. In ad-
dition, individuals are encouraged to assess and manage
their own sleep difficulties by comparing their sleep with
that of normal sleepers in order to help them recognize the
markers of poor sleep quality, and to learn to identify
signs and symptoms of SDB or SMD. Results from a pilot
study of SDT implemented in Cerro Grande fire evacuees
complaining of insomnia or nightmares indicated that
although a significant improvement occurred during the
treatment period for insomnia, nightmares, and PTSD
symptoms, further improvements were only modest at the
follow-up period 12 weeks later. For sleep quality, total
sleep time, and sleep efficiency, only small effects were
noted following treatment. In addition, the lack of a con-
trol group does not permit firm conclusions to be drawn
about the effectiveness of this treatment. It is speculated
that such modest improvements at follow-up may be ex-
plained by the potential for persistent physiologic sleep
disruption likely due to SDB.52

Limitations of the combination of imagery rehearsal
therapy for nightmares and CBT for insomnia. Studies
that combine both a treatment for nightmares such as IRT
and a combination of techniques for insomnia, such as
sleep hygiene, stimulus control, sleep restriction, and cog-
nitive restructuring for beliefs and behaviors related to
sleep habits, have been successful at improving both
nightmares and insomnia.104 However, despite such im-
provements, sleep difficulties are still present and sleep
quality remains in the abnormal range, as found in the
studies by Krakow et al.39,104

Nightmares as a Form of Exposure
Since some evidence indicates that imaginal exposure

is effective at reducing sleep difficulties among patients
with PTSD, the possibility that trauma-related night-
mares can also serve as a form of therapeutic exposure
has been investigated. However, research suggests that
nightmares do not play the same role as imaginal expo-
sure and do not help improve PTSD-related symptoms.92

The terrified state that the individual awakes in and the
short duration of the nightmare, which does not allow
habituation to occur, as well as the perception that the
dream is real, may prevent a therapeutic response from
occurring among these individuals. In addition, a sense of
control is not promoted with nightmares, and the per-
ception and the meaning of the trauma are unlikely to be
altered. It is more likely, in fact, that these nightmare
exposures are actually serving to maintain some PTSD
symptoms.92

Summary of Current Treatment Approaches
From the treatments currently available for reducing

sleep-related difficulties among individuals with PTSD,
it appears that CBT techniques are most successful and
have fewer drawbacks. More specifically, a treatment
that includes a combination of a treatment for nightmares
and a treatment for insomnia seems to be most beneficial
for these individuals, since both of the major sleep prob-
lems are targeted. Other sleep-related difficulties, such
as the fear and hypervigilance surrounding nightmares,
the sense of loss of control over sleep, and the mal-
adaptive thinking patterns, that all contribute to an over-
all disturbed sleep are also addressed. The complexity
of this disorder likely suggests that a generalized treat-
ment does not exist and that the treatment should be tai-
lored to each individual by combining different treatment
components.106

RECOMMENDATION OF
FUTURE TREATMENT APPROACHES

Assessing Sleep Disturbance
Before Full Onset of PTSD

As mentioned previously, it has been found that in-
dividuals who experience sleep difficulties soon after a
trauma are more likely to later develop PTSD and that
such sleep difficulties may actually contribute to the de-
velopment of PTSD.3 For this reason, screening for sleep
disturbances as soon as possible after the traumatic event
could not only help identify those who would benefit
from treatment aimed at preventing the development of
PTSD,107 but also potentially serve to identify those in
need of a treatment specifically aimed at sleep, which in
turn may help prevent the development of PTSD. Al-
though further research is needed to identify exactly to
what extent sleep difficulties can serve as identifiers for
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the eventual development of PTSD, as well as whether
some of these sleep abnormalities are more important pre-
dictors than others, the immediate treatment of detected
sleep disturbance is recommended.

Screening for Sleep Disordered Breathing and
Sleep Movement Disorder During Assessment Phase

Since it has been found that individuals with PTSD
may have comorbid sleep movement and breathing dis-
orders, and that these disorders may actually be the cause
of sleeping difficulties for some individuals, it seems that
screening for them during the assessment phase of treat-
ment would be valuable.108 Of course, it is not suggested
that a sleep laboratory assessment be done with every pa-
tient with PTSD who is experiencing sleep difficulties,
but screening questions aimed at ruling out such disorders
should be included in the initial assessment phase. Trau-
ma survivors with SDB tend to have worse symptoms of
PTSD, depression, and anxiety compared to trauma survi-
vors without SDB.109 Krakow et al.110 found that trauma
survivors with SDB report more insomnia, nightmares,
poor sleep quality, leg jerks, cognitive-affective symp-
toms, psychotropic medication usage, and more upper air-
way resistance syndrome compared to typical sleep clinic
patients with SDB. It is therefore suggested that such fea-
tures could potentially serve to help detect SDB among
trauma survivors and should be used in the screening
process.110

If signs indicate that such a disorder may be present,
a more detailed assessment of the individual’s sleep, such
as a polysomnographic recording, could then be con-
ducted. Such an assessment is important because it has
been suggested that limited improvements of certain treat-
ments for sleep difficulties in individuals with PTSD may
be due to underlying SDB.52 If a disorder is detected, a
treatment aimed directly at resolving it (i.e., CPAP) could
prove to be quite helpful. In addition, the use of less intru-
sive methods to treat a SDB, such as weight loss, reduc-
tion in alcohol consumption and smoking, and change in
sleep positions (i.e., sleeping on one’s side instead of
back),111 may prove to be beneficial.

Inclusion of Partner in Assessment and Treatment
If the patient has a partner, it may be quite helpful to

get their feedback related to the trauma survivor’s sleep.5

This is something that is often ignored in treating sleep
problems among these individuals. The partner may be
able to provide valuable information not only about
movement and breathing disorders, but also about insom-
nia symptoms and nightmare frequency and intensity. In-
cluding the partner at some point in the treatment plan
may also be important. For example, if an individual with
PTSD experiences recurring nightmares, strategies such
as having the partner hold the individual in their arms
after they have awakened from a nightmare (S. Johnson,

Ed.D.; personal communication; October 4, 2004) could
provide them with a sense of security and help decrease
their level of anxiety, which may help them return to sleep.

Imagery Rehearsal Therapy for Mental Activity
Before Sleep Onset/Relaxation/Positive Self-Talk

It appears, from the literature reviewed above, that an
approach that combines IRT and a treatment for insomnia
is one of the most successful treatments for sleep difficul-
ties among individuals with PTSD. IRT addresses the re-
curring nightmares and fear related to those nightmares,
whereas insomnia treatment addresses maladaptive habits
and distorted cognitions related to sleep in general. If
these individuals also experience recurring trauma-related
or non–trauma-related images before sleep initiation,
which could also contribute to sleep-related anxiety, an
imagery rehearsal technique similar to that used for night-
mares could potentially prove to be beneficial. It is there-
fore suggested that the use of IRT be extended to other
mental activity occurring before sleep onset. In addition,
since these individuals tend to have increased levels of
anxiety and hyperarousal, especially at nighttime, it may
be useful for them to learn techniques such as relaxation
and positive self-talk, in order to help decrease anxiety be-
fore going to sleep and also during nighttime awakenings.
Although progressive muscle relaxation is sometimes in-
cluded as part of a general treatment for insomnia, it seems
that it is not being used as often as it could.

Short Mid-Afternoon Nap
Studies have found that individuals with PTSD and

sleep difficulties may also experience increased daytime
sleepiness112 compared to those without PTSD.113 A de-
crease in daytime energy levels, due to disrupted sleep,
may contribute to increased anxiety and other symptoms
of distress.23 Daytime sleepiness could also potentially
contribute to the development or maintenance of other
PTSD symptoms and hamper the processing of the trauma,
which may interfere with the ability to progress during
therapy.

A daytime nap can decrease sleepiness and fatigue and
increase performance.114,115 Naps as short as 10 to 15 min-
utes, and taken during the early to mid afternoon, can be
efficient for reducing sleepiness and improving alert-
ness.116–121 Brooks and Lack119 noted that, following mildly
restricted nocturnal sleep, a shorter mid-afternoon nap of
10 minutes was more effective than naps of 20 and 30
minutes in length for reducing sleepiness and improving
alertness over a period of 3 hours. In addition, a short mid-
afternoon nap has very little impact on nocturnal sleep and
can actually serve to enhance quality of sleep.122 There-
fore, the introduction of a mid-afternoon nap in individu-
als with PTSD could potentially help counteract their
daytime sleepiness, help alleviate some of their PTSD
symptoms, and even enhance sleep quality.
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It should be noted that the suggestion of taking a nap
goes against recommendations included as part of the
general CBT treatment for insomnia. However, individu-
als with PTSD are suffering from much more than occa-
sional sleep restriction and may have more to gain from
daytime alertness and improved functioning than indi-
viduals suffering strictly from insomnia. In addition, it is
known that many individuals with PTSD have a fear of
going to sleep because they are afraid of reexperiencing
the trauma through nightmares, especially if the trau-
matic event was experienced in a sleep-related context,
such as with sexual abuse survivors.123 They may there-
fore be more hypervigilant and less likely to fall asleep at
this time. Sleep initiated during the day may be less
threatening and fearful to these individuals than sleep
initiated during the night. Napping may serve to break
the association between sleeping and danger during the
night and may help these individuals learn to fall asleep
again without experiencing so much anxiety. The sense
of mastery of sleep and feeling of relaxation with sleep
that they may develop with napping could potentially
eventually transfer to nighttime sleep. Since no research
on napping among individuals with PTSD has been con-
ducted to date, the above suggestion can only be based
on speculation. Of course, there is the possibility that in-
dividuals with PTSD will not benefit from napping, that
they are unable to nap during the day, or that they are un-
able to keep their nap to such a short duration. In addi-
tion, the possibility that napping further deteriorates noc-
turnal sleep among these individuals should also be
considered.

A flowchart outlining the diagnostic tree that lists
current and proposed treatment options for sleep distur-
bances after having experienced a traumatic event is pre-
sented in Figure 1. The recommended treatment options
differ depending on whether the individual has devel-
oped PTSD as well as according to the specific pre-
senting sleep problem (i.e., insomnia, nightmares, SDB).

FINAL CONSIDERATIONS

Given the limitations of these treatment approaches,
as well as the lack of consistency of the studies in this
area, it may be difficult to draw definite conclusions re-
garding the effectiveness of available treatment options.
There is room for future research, with the most signifi-
cant areas being outlined below.

Future Research Directions
Although most studies in this area included individu-

als with chronic PTSD, many studies fail to distinguish
between the acute and chronic phases of PTSD. Since it
has been found that, as the duration of PTSD increases,
more factors such as comorbidity may be contributing to
sleep difficulties,53 it is possible that those with chronic

PTSD respond differently to treatments than those with
acute PTSD and that as such it may be more difficult to
treat them. Future studies should perhaps therefore com-
pare the differences in sleeping patterns and the respon-
siveness to different treatment options between those with
acute and chronic PTSD.

Studies have examined the effectiveness of pharma-
cologic and psychological treatments individually. What
seems to be lacking is research comparing these 2 types of
treatment,100 as well as research examining the benefits of
combining them sequentially and concomitantly, such as
has been done with insomniacs.88,99,124–128 Overall, insom-
nia studies have demonstrated that although concurrent
treatment of CBT and medication is effective in treating
insomnia, it may not be more effective than each treat-
ment separately.88 Sequential treatment has also been
found to be effective in treating insomnia, with CBT
being necessary for improvement to occur, and response
to treatment of each individual may depend on the se-
quence of treatment modality.88 It is postulated that medi-
cation may help with general psychotherapy for PTSD by
decreasing the intrusive symptoms and improving sleep
disturbances.129 However, the combination of pharmaco-
therapy and psychotherapy among individuals with PTSD
and sleep difficulties has been understudied, and con-
trolled studies examining its efficacy are largely lack-
ing.130 For now, it is recommended that if symptoms re-
main after initial therapy, whether it be pharmacotherapy
or psychotherapy, the other treatment should be added.130

It would also be important to examine the effects of
CBT for insomnia in combination with CBT treatment for
PTSD. Selective studies have integrated CBT for insom-
nia with some elements of psychotherapy for PTSD.52,101

However, the combination of the 2 programs in full re-
mains to be explored. Given the potential benefits of both
of these programs individually, including a program that
consists of both of these components may address the
limitations that arise when they are implemented on their
own and further add to improvements in sleep difficulties
among individuals with PTSD.

Practice Points
One factor that may affect results of the studies dis-

cussed is whether sleep difficulties are present before the
trauma. This is a factor that is often ignored. Perhaps in-
dividuals who were already experiencing sleep difficul-
ties before the traumatic event are those who are most sus-
ceptible to developing PTSD and experience exacerbated
sleep difficulties. These individuals may therefore be
more resistant to treatment because the problem is longer-
standing.

One of the biggest sources of conflict among these
studies is whether the individuals included suffer from
any other disorders. The National Comorbidity Survey
found that 88% of men and 79% of women with PTSD
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have at least 1 other psychiatric diagnosis.131 Whether
individuals with PTSD only exhibit sleep difficulties that
are different from those experienced by individuals with
other psychological disorders is a question that still needs
to be fully addressed.53 The effectiveness of treatments
may therefore differ depending on whether individuals
suffer solely from PTSD or also exhibit a range of other
comorbid disorders.91

CONCLUSION

Although findings in the area of PTSD among adults
have not been consistent, there is evidence that sleep dif-
ficulties are present among individuals with PTSD. Re-
gardless of whether it is sleep difficulties that lead to the
development of PTSD or PTSD that leads to sleep distur-
bances, a vicious cycle seems to be present among these
individuals. Although the causes of sleep difficulties

among these individuals are not yet clearly defined, cer-
tain hypotheses have led to the development of promising
treatment options. In particular, CBT including a compo-
nent for nightmares (IRT) and insomnia (general insom-
nia treatment) has been found to significantly improve
sleep disturbance among these individuals. With the in-
clusion of other components, such as a screening for other
sleep disorders, relaxation exercises, positive self-talk,
IRT related to recurring images before bed, and a daytime
nap, sleep-related symptoms may improve to a greater
degree, which may then lead to a significant decrease in
other PTSD symptoms and overall PTSD severity.

The inclusion of sleep medicine specialists should also
be considered for sleep medicine treatment of individuals
with PTSD. Collaboration between mental health profes-
sionals and sleep medicine specialists is therefore recom-
mended for treatment of sleep-related difficulties among
individuals with PTSD.31

Figure 1. Flowchart Outlining a Diagnostic Tree With Proposed Treatment Options for Sleep Disturbances After a Traumatic
Event (current options shown in italics)

Abbreviations: CBT = cognitive-behavioral therapy, CPAP = continuous positive airway pressure, PTSD = posttraumatic stress disorder.
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Drug names: carbamazepine (Equetro, Carbatrol, and others),
fluoxetine (Prozac and others), gabapentin (Neurontin and others),
imipramine (Tofranil and others), phenelzine (Nardil), prazosin
(Minipress and others), zolpidem (Ambien).

Disclosure of off-label usage: The authors have determined that, to the
best of their knowledge, no investigational information about pharma-
ceutical agents that is outside U.S. Food and Drug Administration–
approved labeling has been presented in this article.

REFERENCES

1. Benca RM. Sleep in psychiatric disorders. Neurol Clin 1996;14:739–764
2. Green BL. Disasters and posttraumatic stress disorder. In: Davidson JR,

Foa EB, eds. Posttraumatic Stress Disorder: DSM-IV and Beyond.
Washington, DC: American Psychiatric Press; 1993

3. Harvey AG, Bryant RA. The relationship between acute stress disorder
and posttraumatic stress disorder: a prospective evaluation of motor
vehicle accident survivors. J Consult Clin Psychol 1998;66:507–512

4. American Psychiatric Association. Diagnostic and Statistical Manual
of Mental Disorders, Fourth Edition, Text Revision. Washington, DC:
American Psychiatric Association; 2000

5. Ross R, Ball W, Sullivan K, et al. Sleep disturbance as the hallmark
of posttraumatic stress disorder. Am J Psychiatry 1989;146:697–707

6. Jukié V, Sumié J, Brecié P, et al. Sleep disturbances and nightmares as
symptoms of posttraumatic stress disorder. Psychiatr Danub 1999;11:
13–17

7. Pillar G, Malhotra A, Lavie P. Post-traumatic stress disorder and sleep:
what a nightmare. Sleep Med Rev 2000;4:183–200

8. Singareddy R, Balon R. Sleep in posttraumatic stress disorder. Ann Clin
Psychiatry 2002;14:183–190

9. Neylan T, Marmar C, Metzler T, et al. Sleep disturbances in the Vietnam
generation: findings from a nationally representative sample of male
Vietnam veterans. Am J Psychiatry 1998;155:929–934

10. Ross R, Ball W, Dinges D, et al. Rapid eye movement sleep disturbance
in posttraumatic stress disorder. Biol Psychiatry 1994;35:195–202

11. Ohayon M, Shapiro C. Sleep disturbances and psychiatric disorders
associated with posttraumatic stress disorder in the general population.
Compr Psychiatry 2000;41:469–478

12. Hartmann E. The Nightmare. New York, NY: Basic Books, Inc; 1984
13. Foulkes D. A research report: dreaming and REM sleep. J Sleep Res

1993;2:199–202
14. Mellman T, Nolan B, Hebding J, et al. A polysomnographic comparison

of veterans with combat-related PTSD, depressed men, and non-ill
controls. Sleep 1997;20:46–51

15. Hurwitz T, Mahowald M, Kuskowski M, et al. Polysomnographic sleep
is not clinically impaired in Vietnam combat veterans with chronic post-
traumatic stress disorder. Biol Psychiatry 1998;44:1066–1073

16. Engdahl B, Eberly R, Hurwitz T, et al. Sleep in a community sample
of elderly war veterans with and without posttraumatic stress disorder.
Biol Psychiatry 2000;47:520–525

17. Cartwright RD, Kravitz H, Eastman CI, et al. REM latency and recovery
from depression: getting over the divorce. Am J Psychiatry 1991;148:
1530–1535

18. Mellman T. Sleep and the pathogenesis of PTSD. In: Shalev A, Yehuda
R, McFarlane A, eds. International Handbook of Human Response to
Trauma. New York, NY: Kluwer Academic/Plenum Publishers; 2000:
299–306

19. Mellman T, Kumar A, Kulick-Bell R, et al. Nocturnal/daytime
urine noradrenergic measures and sleep in combat-related PTSD.
Biol Psychiatry 1995;38:174–179

20. Gaillard JM. Neurochemical regulation of the states of alertness.
Ann Clin Res 1985;17:175–184

21. Blanchard EB, Kolb LC, Gerardi RJ, et al. Cardiac response to relevant
stimuli as an adjunctive tool for diagnosing post-traumatic stress disorder
in Vietnam veterans. Behav Ther 1986;17:592–606

22. Muraoka M, Carlson J, Chemtob C. Twenty-four hour ambulatory blood
pressure and heart rate monitoring in combat-related posttraumatic stress
disorder. J Trauma Stress 1998;11:473–484

23. Krakow B, Germain A, Tandberg D, et al. Sleep breathing and sleep
movement disorders masquerading as insomnia in sexual-assault
survivors. Compr Psychiatry 2000;41:49–56

24. Lavie P, Hefez A, Halperin G, et al. Long-term effects of traumatic
war-related events on sleep. Am J Psychiatry 1979;136:175–178

25. Inman D, Silver S, Doghramji K. Sleep disturbance in post-traumatic
stress disorder: a comparison with non-PTSD insomnia. J Trauma Stress
1990;3:429–437

26. Maher M, Rego S, Asnis G. Sleep disturbances in patients with post-
traumatic stress disorder: epidemiology, impact and approaches to
management. CNS Drugs 2006;20:567–590

27. Brown T, Boudewyns P. Periodic limb movements of sleep in combat
veterans with posttraumatic stress disorder. J Trauma Stress 1996;9:
129–136

28. Lavie P, Hertz G. Increased sleep motility and respiration rates in combat
neurotic patients. Biol Psychiatry 1979;14:983–987

29. Krakow B, Melendrez D, Pedersen B, et al. Complex insomnia: insomnia
and sleep disordered breathing in a consecutive series of crime victims
with nightmares and PTSD. Biol Psychiatry 2001;49:948–953

30. Krakow B, Melendrez D, Johnston L. Sleep-disordered breathing,
psychiatric distress, and quality of life impairment in sexual assault
survivors. J Nerv Ment Dis 2002;190:442–452

31. Krakow B, Haynes P, Warner T. Nightmares, insomnia, and sleep-
disordered breathing in fire evacuees seeking treatment for posttraumatic
sleep disturbance. J Trauma Stress 2004;17:257–268

32. Guilleminault C. Clinical features and evaluation of obstructive sleep
apnea. In: Kryger MH, Roth T, Dement WC, eds. Principles and Practice
of Sleep Medicine. London, England: Saunders; 1994:667–678

33. Youakim J, Doghramji K, Schutte S. Posttraumatic stress disorder and
obstructive sleep apnea syndrome. Psychosomatics 1998;39:168–171

34. Cartwright RD, Diaz F, Lloyd S. The effects of sleep posture and sleep
on apnea frequency. Sleep 1991;14:351–353

35. Krakow B, Lowry C, Germain A, et al. A retrospective study on
improvements in nightmares and post-traumatic stress disorder following
treatment for co-morbid sleep-disordered breathing. J Psychosom Res
2000;49:291–298

36. Krakow B, Melendrez D, Warner TD, et al. To breathe, perchance to
sleep: sleep-disordered breathing and chronic insomnia among trauma
survivors. Sleep Breath 2002;6:189–202

37. Allen J, Console D, Brethour J, et al. Screening for trauma-related
sleep disturbance in women admitted for specialized inpatient treatment.
J Trauma Dissoc 2000;1:59–83

38. Mikulincer M, Glaubman H, Wassterman O, et al. Control-related beliefs
and sleep characteristics of posttraumatic stress disorder patients. Psychol
Rep 1989;65:567–576

39. Krakow B, Hollifield M, Johnston L, et al. Imagery rehearsal therapy for
chronic nightmares in sexual assault survivors with posttraumatic stress
disorder: a randomized controlled trial. JAMA 2001;286:537–545

40. Dow B, Kelsoe J, Gillin C. Sleep and dreams in Vietnam PTSD
and depression. Biol Psychiatry 1996;39:42–50

41. Woodward S, Friedman M, Bliwise D. Sleep and depression in
combat-related PTSD inpatients. Biol Psychiatry 1996;39:182–192

42. Keane TM, Gerardi RJ, Lyons JA, et al. The interrelationship of sub-
stance abuse and post-traumatic stress disorder: epidemiological and
clinical considerations. In: Galanter M, ed. Recent Developments in
Alcoholism. New York, NY: Plenum; 1988:27–48

43. Saladin ME, Brady KT, Dansky, BS, et al. Understanding comorbidity
between PTSD and substance use disorders: two preliminary investiga-
tions. Addict Behav 1995;20:643–655

44. Labbate LA, Douglas S. Olanzapine for nightmares and sleep disturbance
in posttraumatic stress disorder (PTSD). Can J Psychiatry 2000;45:
667–668

45. Jelinek M, Williams T. Post-traumatic stress disorder and substance
abuse in Vietnam combat veterans: treatment problems, strategies and
recommendations. J Subst Abuse Treat 1984;1:87–97

46. Nofzinger EA, Buysse DJ, Reynolds CF, et al. Sleep disorders related
to another mental disorder (nonsubstance/primary): a DSM-IV literature
review. J Clin Psychiatry 1993;54:244–255

47. Pokorny AD. Sleep disturbances, alcohol, and alcoholism: a review.
In: Williams RL, Karacan I, eds. Sleep Disorders: Diagnosis and
Treatment. New York, NY: Wiley; 1978:233–260

48. Lacoursiere RR, Godfrey KE, Ruby LM. Traumatic neurosis
in the etiology of alcoholism: Vietnam combat and other trauma.
Am J Psychiatry 1980;137:966–968

49. Krol R, Knuth S, Bartlett D. Selective reduction of genioglossal muscle
activity by alcohol in normal human subjects. Am Rev Respir Dis



Sleep Disturbance in Adults With PTSD

J Clin Psychiatry 68:8, August 2007 1269

1984;129:247–250
50. Van der Kolk B, Hartmann E, Burr W, et al. A survey of nightmare

frequencies in a veteran outpatient clinic. Sleep Res 1980;9:229
51. Krakow B, Hollifield M, Schrader R, et al. A controlled study of imagery

rehearsal for chronic nightmares in sexual assault survivors with PTSD:
a preliminary report. J Trauma Stress 2000;13:589–609

52. Krakow B, Melendrez G, Johnston L, et al. Sleep dynamic therapy
for Cerro Grande fire evacuees with posttraumatic stress symptoms:
a preliminary report. J Clin Psychiatry 2002;63:673–684

53. Harvey A, Jones C, Schmidt D. Sleep and posttraumatic stress disorder:
 a review. Clin Psychol Rev 2003;23:377–407

54. Harvey AG. Insomnia: symptom or diagnosis? Clin Psychol Rev 2001;
21:1037–1059

55. Lavie P. Sleep disturbance in the wake of traumatic events. N Engl J Med
2001;345:1825–1832

56. Keane TM, Wolfe J. Comorbidity in post-traumatic stress disorder: an
analysis of community and clinical studies. J Appl Soc Psychol 1990;20:
1776–1788

57. Caldwell BA, Redeker N. Sleep and trauma: an overview. Issues Ment
Health Nurs 2005;26:721–738

58. Dunleavy DLF, Brezinova V, Oswald I, et al. Changes during weeks in
effects of tricyclic drugs on human sleeping brain. Br J Psychiatry 1972;
120:663–672

59. Zung WK. The pharmacology of disordered sleep: a laboratory approach.
Int Psychiatry Clin 1970;7:123–146

60. Bleich A, Siegel B, Garb R, et al. Post-traumatic stress disorder following
combat exposure: clinical features and psychopharmacological treatment.
Br J Psychiatry 1986;149:365–369

61. Marshall J. The treatment of night terrors associated with the
posttraumatic syndrome. Am J Psychiatry 1975;132:293–295

62. Walker J. Chemotherapy of traumatic war stress. Mil Med 1982;147:
1029–1033

63. March JS. Sleep disturbance in PTSD. Am J Psychiatry 1990;147:
1697–1698

64. Lerer B, Bleich A, Kotler M, et al. Posttraumatic stress disorder in Israeli
combat veterans: effect of phenelzine treatment. Arch Gen Psychiatry
1987;44:976–981

65. Davidson J, Walker J, Kilts C. A pilot study of phenelzine in the treat-
ment of post-traumatic stress disorder. Br J Psychiatry 1987;150:252–255

66. Solomon SD, Gerrity ET, Muff AM. Efficacy of treatments for posttrau-
matic stress disorder: an empirical review. JAMA 1992;268:633–638

67. Nowell P, Reynolds C, Buysse D, et al. Paroxetine in the treatment of
primary insomnia: preliminary clinical and electroencephalogram sleep
data. J Clin Psychiatry 1999;60:89–95

68. De Boer M, Op den Velde W, Falger P, et al. Fluvoxamine treatment for
chronic PTSD: a pilot study. Psychother Psychosom 1992;57:158–163

69. Neylan T, Metzler T, Schoenfeld F, et al. Fluvoxamine and sleep
disturbances in posttraumatic stress disorder. J Trauma Stress 2001;14:
461–467

70. Marmar C, Schoenfeld F, Weiss D, et al. Open trial of fluvoxamine treat-
ment for combat-related posttraumatic stress disorder. J Clin Psychiatry
1996;57:66–72

71. Kupfer DJ, Perel JM, Pollock BG, et al. Fluvoxamine versus desipra-
mine: comparative polysomnographic effects. Biol Psychiatry 1991;29:
23–40

72. Williams M, Sommer J. Simple and Complex Post-Traumatic Stress
Disorder: Strategies for Comprehensive Treatment in Clinical Practice.
New York, NY: The Haworth Press, Inc; 2002

73. Warner M, Dorn M, Peabody C. Survey on the usefulness of trazodone
in patients with PTSD with insomnia or nightmares. Pharmacopsychiatry
2001;34:128–131

74. Zisook S, Chentsova Y, Smith-Vaniz A, et al. Nefazodone in patients
with treatment-refractory posttraumatic stress disorder. J Clin Psychiatry
2000;61:203–208

75. Sharpley AL, Walsh AE, Cowen PJ. Nefazodone, a novel antidepressant,
may increase REM sleep. Biol Psychiatry 1992;31:1070–1073

76. McRae A, Brady K, Mellman T, et al. Comparison of nefazodone
and sertraline for the treatment of posttraumatic stress disorder. Depress
Anxiety 2004;19:190–196

77. Hertzberg MA, Feldman ME, Beckham JC. Open trial of nefazodone for
combat-related posttraumatic stress disorder. J Clin Psychiatry 1998;59:
460–464

78. Dieperink M, Drogemuller L. Zolpidem for insomnia related to PTSD.

Psychiatr Serv 1999;50:421–422
79. Hamner M, Brodrick P, Labbate L. Gabapentin in PTSD: a retrospec-

tive, clinical series of adjunctive therapy. Ann Clin Psychiatry 2001;13:
141–146

80. Baldessarini RJ. Chemotherapy and Psychiatry. Cambridge, Mass:
Harvard University Press; 1977

81. White DP. Tragedy and insomnia. N Engl J Med 2001;345:1846–1847
82. Peskind ER, Bonner LT, Hoff DJ, et al. Prazosin reduces trauma-related

nightmares in older men with chronic posttraumatic stress disorder.
J Geriatr Psychiatry Neurol 2003;16:165–171

83. Raskind M, Peskind E, Kanter E, et al. Reduction of nightmares
and other PTSD symptoms in combat veterans by prazosin: a placebo-
controlled study. Am J Psychiatry 2003;160:371–373

84. Lipper S, Davidson J, Grady T, et al. Preliminary study of carbamaze-
pine in post-traumatic stress disorder. Psychosomatics 1986;27:
849–854

85. Lipper S. Carbamazepine in the treatment of posttraumatic stress disor-
der: implications for the kindling hypothesis. In: Wolf M, Mosnaim A,
eds. Posttraumatic Stress Disorder: Etiology, Phenomenology, and
Treatment. Washington, DC: American Psychiatric Association; 1990:
185–203

86. Stickgold R. Sleep-dependent memory consolidation. Nature 2005;437:
1272–1278

87. Brown L, Dedrick D, Doggett J, et al. Antidepressant medication use
and restless legs syndrome in patients presenting with insomnia. Sleep
Med 2005;6:443–450

88. Vallières A, Morin C, Guay B. Sequential combinations of drug and
cognitive behavioral therapy for chronic insomnia: an exploratory
study. Behav Res Ther 2005;43:1611–1630

89. Morin C. Insomnia: Psychological Assessment and Management.
New York, NY: The Guilford Press; 1993

90. Melendrez D, Krakow B, Johnston L, et al. A prospective study on
the treatment of complex insomnia—insomnia plus sleep disordered
breathing—in a small series of crime victims with PTSD. Sleep 2001;
24:120

91. Foa E, Meadows A. Psychosocial treatments for posttraumatic stress
disorder: a critical review. Annu Rev Psychol 1997;48:449–480

92. Rothbaum B, Mellman T. Dreams and exposure therapy in PTSD.
J Trauma Stress 2001;14:481–490

93. Cooper A, Clum G. Imaginal flooding as a supplementary treatment
for PTSD in combat veterans: a controlled study. Behav Ther 1989;20:
381–391

94. Peniston E. EMG biofeedback-assisted desensitization treatment
for Vietnam combat veterans post-traumatic stress disorder. Clin
Biofeedback Health 1986;9:35–41

95. Simon MJ. A comparison between EMDR and exposure for treating
PTSD: a single-subject analysis. Behav Ther 2000;23:172–175

96. Keane TM, Fairbank JA, Caddell JM, et al. Implosive (flooding)
therapy reduces symptoms of PTSD in Vietnam combat veterans.
Behav Ther 1989;20:245–260

97. Zayfert C, DeViva J. Residual insomnia following cognitive behavioral
therapy for PTSD. J Trauma Stress 2004;17:69–73

98. Pitman RK, Altman B, Greenwald E. Psychiatric complications during
flooding therapy for posttraumatic stress disorder. J Clin Psychiatry
1991;52:17–20

99. Morin CM, Hauri PJ, Espie CA, et al. Nonpharmacological treatment
of chronic insomnia: American Academy of Sleep Medicine review.
Sleep 1999;22:1134–1156

100. Walker AL. Cognitive-behavioral treatment of sleep disorders in inpa-
tient Vietnam combat veterans. Dissertation Abstracts 1983;44:2572

101. Owen AB. Cognitive-behavioral treatment of insomnia in veterans with
post-traumatic stress disorder. Dissertation Abstracts 2002;63:2598

102. DeViva J, Zayfert C, Pigeon W, et al. Treatment of residual insomnia
after CBT for PTSD: case studies. J Trauma Stress 2005;18:155–159

103. Krakow B. Imagery rehearsal therapy for chronic posttraumatic night-
mares: a mind’s eye view. In: Rosner R, Lyddon W, Freeman A, eds.
Cognitive Therapy and Dreams. New York, NY: Springer Publishing
Company; 2004:89–109

104. Krakow B, Johnston L, Melendrez D, et al. An open-label trial of
evidence-based cognitive behavior therapy for nightmares and insom-
nia in crime victims with PTSD. Am J Psychiatry 2001;158:2043–2048

105. Foa EB, Keane TM, Friedman MJ. Guidelines for treatment of PTSD.
J Trauma Stress 2000;13:539–555



Lamarche and De Koninck

1270 J Clin Psychiatry 68:8, August 2007

106. Shalev A, Bonne O, Eth S. Treatment of posttraumatic stress disorder:
 a review. Psychosom Med 1996;58:165–182

107. Bryant R, Harvey A, Dang S, et al. Treatment of acute stress disorder:
a comparison of cognitive-behavioral therapy and supportive coun-
seling. J Consult Clin Psychol 1998;66:862–866

108. Krakow B, Germain A, Warner T, et al. The relationship of sleep qual-
ity and posttraumatic stress to potential sleep disorders in sexual assault
survivors with nightmares, insomnia, and PTSD. J Trauma Stress 2001;
14:647–663

109. Hayes P. The role of behavioral sleep medicine in the assessment and
treatment of sleep disordered breathing. Clin Psychol Rev 2005;25:
673–705

110. Krakow B, Melendrez D, Warner T. Signs and symptoms of sleep-
disordered breathing in trauma survivors: a matched comparison with
classic sleep apnea patients. J Nerv Ment Dis 2006;194:433–439

111. Mendelson WB. Human Sleep: Research and Clinical Care.
Stony Brook, NY: Plenum Medical Book Company; 1987

112. Hurwitz T, Mahowald M, Kuskowski M, et al. Polysomnographic sleep
is not clinically impaired in Vietnam combat veterans with chronic
posttraumatic stress disorder. Biol Psychiatry 1998;44:1066–1073

113. Koren D, Arnon I, Lavie P, et al. Sleep complaints as early predictors of
posttraumatic stress disorder: a 1-year prospective study of injured sur-
vivors of motor vehicle accidents. Am J Psychiatry 2002;159:855–858

114. Hayashi M, Chikazawa Y, Hori T. Short nap versus short rest: recupera-
tive effects during VDT work. Ergonomics 2004;47:1549–1560

115. Hayashi M, Watanabe M, Hori T. The effects of a 20 min nap
in the mid-afternoon on mood, performance and EEG activity.
Clin Neurophysiol 1999;110:272–279

116. Takahashi M, Fukuda H, Arito H. Brief naps during post-lunch rest:
effects on alertness, performance, and autonomic balance. Eur J Appl
Physiol Occup Physiol 1998;78:93–98

117. Lavie P, Weler B. Timing of naps: effects on post-nap sleepiness levels.
Electroencephalogr Clin Neurophysiol 1989;72:218–224

118. Takahashi M, Nakata A, Haratani T, et al. Post-lunch nap as a worksite
intervention to promote alertness on the job. Ergonomics 2004;47:
1003–1013

119. Brooks A, Lack L. A brief afternoon nap following nocturnal sleep

restriction: which nap duration is most recuperative? Sleep 2006;29:
831–840

120. Horne JA, Reyner LA. Counteracting driver sleepiness: effects of
napping, caffeine, and placebo. Psychophysiology 1996;33:306–309

121. Tietzel AJ, Lack LC. The short-term benefits of brief and long naps
following nocturnal sleep restriction. Sleep 2001;24:293–300

122. Tanaka H, Taira K, Arakawa M, et al. Effects of short nap and exercise
on elderly people having difficulty in sleeping. Psychiatry Clin
Neurosci 2001;55:173–174

123. Smith M, Huang M, Manber R. Cognitive behavior therapy for chronic
insomnia occurring within the context of medical and psychiatric disor-
ders. Clin Psychol Rev 2005;25:559–592

124. Hajak G, Bandelow B, Zulley J, et al. “As needed” pharmacotherapy
combined with stimulus control treatment of chronic insomnia: assess-
ment of a novel intervention strategy in a primary care setting. Ann Clin
Psychiatry 2002;14:1–7

125. Hauri P. Can we mix behavioral therapy with hypnotics when treating
insomniacs? Sleep 1997;20:1111–1118

126. Jacobs GD, Pace-Schott EF, Stickgold R, et al. Cognitive behavior
therapy and pharmacotherapy for insomnia: a randomized controlled
trial and direct comparison. Arch Intern Med 2004;164:1888–1896

127. Milby JB, Williams V, Hall JN, et al. Effectiveness of combined
triazolam–behavioral therapy for primary insomnia. Am J Psychiatry
1993;150:1259–1260

128. Rosen RC, Lewin DS, Goldberg RL, et al. Psychophysiological
insomnia: combined effects of pharmacotherapy and relaxation-based
treatments. Sleep Med 2000;1:279–288

129. Southwick SM, Yehuda R, Giller EL, et al. Antidepressant treatment
of PTSD: a meta-analysis. In: New Research Abstracts of the 143rd
Annual Meeting of the American Psychiatric Association; May 12–17,
1990; New York, NY:479

130. Kuzma JM, Black DW. Integrating pharmacotherapy and psycho-
therapy in the management of anxiety disorders. Curr Psychiatr Rep
2004;6:268–273

131. Kessler RC, Sonnega A, Bromet E, et al. Posttraumatic stress disorder
in the National Comorbidity Survey. Arch Gen Psychiatry 1995;52:
1048–1060

For the CME Posttest for this article, see pages 1314–1316.


	Table of Contents
	Earn CME: This is Part of the August 2007 CME Activity

