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SCIENTIFIC INVESTIGATIONS

Sleep Medicine

Cognitive Behavioral Therapy for Insomnia Reduces Fear of Sleep in

Individuals With Posttraumatic Stress Disorder
Jennifer C. Kanady, PhD"2?; Lisa S. Talbot, PhD"?, Shira Maguen, PhD"?, Laura D. Straus, PhD"?3; Anne Richards, MD'?; Leslie Ruoff, BS';

Thomas J. Metzler, MA'; Thomas C. Neylan, MD'?2

'San Francisco VA Health Care System, San Francisco, California; ?Department of Psychiatry, University of California, San Francisco, California; *Mental lliness, Research,

Education, and Clinical Center, San Francisco, California

Study Objectives: Our study aims were to examine (1) the association between fear of sleep and posttraumatic stress disorder (PTSD) symptoms, (2) the
association between fear of sleep and subjective and objective insomnia symptoms and disruptive behaviors during sleep, and (3) whether fear of sleep

decreases following cognitive behavioral therapy for insomnia (CBT-I).

Methods: Forty-five adults with PTSD and insomnia participated in the study. Fear of sleep was assessed using the Fear of Sleep Inventory; PTSD
symptoms were assessed using the Clinician Administered PTSD Scale; and sleep disturbance symptoms were assessed using the Insomnia Severity Index,
polysomnography, sleep diaries, and the Pittsburgh Sleep Quality Index Addendum for PTSD. Participants were randomly assigned to 8 weeks of CBT-|

(n=29) or a waitlist control condition (n = 16).

Results: Greater fear of sleep was associated with greater PTSD symptom severity, greater nightmare frequency, and greater hypervigilance intensity.
Greater fear of sleep was associated with decreased wake after sleep onset (WASO), reduced total sleep time, and greater disruptive nocturnal behaviors.
Following CBT-I, there was a significant reduction in fear of sleep compared to the waitlist condition. These improvements persisted 6 months later.
Conclusions: Fear of sleep was related to sleep disturbances specific to trauma rather than “classic” insomnia symptoms. Unexpectedly, greater fear of
sleep was associated with reduced WASO. These results may be related to having a truncated sleep period and thus more consolidated sleep. Fear of sleep
deceased following CBT-I despite not being a permissible target for this research protocol and not being related to insomnia symptoms.

Clinical Trial Registration: Registry: CinicalTrials.gov; Name: Treating People with Post-traumatic Stress Disorder with Cognitive Behavioral Therapy for
Insomnia; Identifier: NCT00881647; URL: https://clinicaltrials.gov/ct2/show/NCT00881647
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BRIEF SUMMARY

usefulness of CBT-1in a PTSD sample.

Current Knowledge/Study Rationale: Fear of sleep may be contributing to the bidirectional relationship between sleep disturbance and
posttraumatic stress disorder (PTSD) symptoms. This is the first study to examine fear of sleep in individuals with PTSD and insomnia using standard
objective and subjective measures and a therapeutic manipulation of sleep.

Study Impact: Results from our study demonstrate that fear of sleep is related to sleep disturbance symptoms characteristic of PTSD (eg, nightmares,
disruptive behaviors during sleep), rather than classic insomnia symptoms (eg, difficulty staying asleep). Despite not being a treatment target and not
being related to insomnia symptoms, fear of sleep decreased following cognitive behavioral therapy for insomnia (CBT-I), further demonstrating the

INTRODUCTION

Sleep disturbance is a highly prevalent component of posttrau-
matic stress disorder (PTSD) and is often considered a “hall-
mark feature” of PTSD."? Sleep disturbance often precedes a
PTSD diagnosis,** exacerbates daytime PTSD symptoms,*¢
and is one of the most commonly endorsed residual symptoms
following PTSD treatment.”® Despite this, little research has
been done examining mechanisms that may be contributing
to the bidirectional relationship between sleep disturbance and
PTSD symptoms. Fear of sleep may be one possible pathway
underlying this relationship.®'“!"" The purpose of the current
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study is to examine the role of fear of sleep in individuals with
PTSD treated for insomnia.

Fear of sleep is a common feature of PTSD and appears to
have a linear relationship with PTSD symptom severity; greater
fear of sleep is associated with more severe PTSD symptoms.!
Individuals with PTSD may experience fear of sleep for a vari-
ety of reasons. One possibility is that fear of sleep is driven by
the frequency and intensity of nightmares common in PTSD."*
12 Indeed, previous studies have found that individuals with
nightmares report greater fear of sleep than individuals with-
out nightmares,"” that nightmares with trauma-related content
are associated with greater fear of sleep,' and that fear of sleep
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decreases when nightmares are treated.” Interestingly, a recent
study also found that greater fear of sleep predicted greater
subsequent nightmare frequency in individuals with PTSD,'
suggesting that there may be a bidirectional relationship be-
tween fear of sleep and nightmares in this population. Another
possible explanation for why individuals experience fear of
sleep may be the inability to be vigilant while sleeping,'®!” as
hypervigilance is a prominent feature of PTSD. Supporting this
idea, findings from one study demonstrated that fear of lack of
vigilance was associated with poor sleep quality in a sample
of Operation Enduring Freedom and Operation Iraqi Freedom
veterans with PTSD."® The association between fear of sleep
and hypervigilance may be particularly salient for individu-
als whose trauma took place in bed or in darkness (eg, sexual
assault). To our knowledge, only one study has examined this
idea, finding that fear of sleep and PTSD symptomatology dif-
ferentially contribute to the association between trauma type
and risk for insomnia in a sample of young African-American
adults.” More research is needed to further our understanding
of how fear of sleep is related to PTSD symptomatology in in-
dividuals with PTSD and insomnia.

Fear of sleep may play a role in the onset and mainte-
nance of insomnia symptoms in individuals with PTSD.%!0!!
Insomnia—a sleep disorder characterized by subjective dif-
ficulties with sleep onset and/or maintenance—occurs in ap-
proximately 60% to 90% of individuals with PTSD'?° and is
associated with a worse course of illness and poorer quality of
life.>¢2! “Classic” insomnia symptoms include prolonged sleep
onset latency (SOL) and wake after sleep onset (WASO), early
morning awakenings, and reduced sleep efficiency. Previous
research has suggested that fear of sleep may be involved in
the pathogenesis of insomnia in this population. For example,
Pruiksma and colleagues and Hall Brown and Mellman found
that greater fear of sleep was associated with greater insomnia
symptom severity.'*?? Short and colleagues found that greater
fear of sleep was associated with poorer subsequent sleep qual-
ity and reduced sleep efficiency.'® Based on this literature and
the literature demonstrating an association between fear of
sleep and PTSD symptoms, one possible model for the role of
fear of sleep in individuals with PTSD and insomnia is that
greater PTSD symptomatology (eg, more nightmares, greater
hypervigilance) leads to greater fear of sleep, which in turn
leads to insomnia-related sleep disruptions (eg, longer SOL, re-
duced sleep efficiency). However, this theorized model is com-
plicated by research demonstrating that insomnia symptoms
persist despite a reduction in hypervigilance and nightmares
following PTSD treatment. If fear of sleep is being driven by
nightmares and hypervigilance, and if fear of sleep is con-
tributing to insomnia symptoms, then one would expect that
following an improvement in nightmares and hypervigilance,
insomnia symptoms would also improve. Yet, this is frequently
not the case and several studies have demonstrated that fol-
lowing successful PTSD treatment, insomnia symptoms often
persist in a large percentage of individuals.”? Therefore, more
research is needed to further parse out the association between
fear of sleep and insomnia in individuals with PTSD.

The association between fear of sleep and insomnia in
PTSD is further complicated by the fact that insomnia is often
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comorbid with other sleep disturbances and that objective
measures of sleep yield mixed results. For instance, individu-
als with PTSD also may experience nocturnal panic attacks,
awakening with a startle or panic, bad dreams unrelated to
trauma events, hot flashes at bedtime or during sleep, act-
ing out dreams, and thrashing movements during sleep.*?’
Further, objective measures of sleep in this population have
provided conflicting reports. Results from several studies
have demonstrated objective difficulties with sleep initiation
and/or sleep maintenance and reduced sleep efficiency,?¢-28-3
whereas other studies have failed to find objective markers of
sleep disturbance.*? One possibility for these mixed find-
ings is that differences in fear of sleep may be contributing
to the interindividual variation of sleep disturbance in this
population.

The Fear of Sleep Inventory (FoSI)'**¢ was developed to
assess fear of sleep resulting from nightmares and nighttime
vigilance associated with previous trauma exposure and has
been used to examine fear of sleep in undergraduate, trauma-
exposed, and PTSD samples.''®!° The goal of the current study
was to build on this literature by conducting a preliminary
study examining fear of sleep in individuals with PTSD and in-
somnia using standard objective and subjective measures and a
therapeutic manipulation of sleep. We consider this study to be
preliminary given that this is the first examination of how fear
of sleep relates to symptom presentation in individuals with
PTSD and insomnia, which is an important first step for better
understanding how to conceptualize and treat these complex
cases. The first aim was to replicate and expand on previous
studies examining the association between fear of sleep and
characteristics of PTSD. We hypothesized that greater fear of
sleep would be associated with greater PTSD symptom sever-
ity, increased hypervigilance intensity, and increased night-
mare frequency and that fear of sleep would be more severe in
individuals whose trauma may have been associated with the
bed/bedroom (ie, sexual assault) as assessed by the Clinician-
Administered PTSD Scale for DSM-IV (CAPS). The second
aim was to examine the association between fear of sleep and
subjective and objective insomnia symptoms and disruptive
behaviors during sleep. Specifically, we hypothesized that
greater fear of sleep would be associated with greater insomnia
symptom severity as assessed by the Insomnia Severity Index
(ISI),*” longer SOL, greater WASO, reduced total sleep time
(TST), and reduced time in bed (TIB) as measured by daily
sleep diaries and polysomnography (PSG), and greater disrup-
tive nocturnal behaviors as assessed by the Pittsburgh Sleep
Quality Index — Addendum (PSQI-A).>* The final aim was to
determine whether fear of sleep decreases following cognitive
behavioral therapy for insomnia (CBT-I). We hypothesized
that fear of sleep would decrease following CBT-I, compared
to a waitlist control condition, and that results would persist at
6-month follow-up. Secondary analyses for the final aim were
to examine whether a reduction in fear of sleep was associated
with a reduction in PTSD and/or sleep disturbance symptoms
following CBT-1. These data were collected as part of a previ-
ously reported-on NIMH-funded study (SR34MH077667-03)
examining the efficacy of CBT-I for the treatment of insomnia
in PTSD.*!
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METHODS

Participants

Forty-five adults between the ages of 18 to 65 years with PTSD
and an insomnia diagnosis participated in the study. Partici-
pants were eligible if (1) they had chronic PTSD lasting at least
3 months based on Diagnostic and Statistical Manual of Men-
tal Disorders, Fourth Edition diagnostic criteria (DSM-IV)*® or
partial PTSD operationalized as a past diagnosis of PTSD plus
at least one current B symptom and either the C cluster criteria
or the D cluster criteria (40 participants met full criteria for
PTSD and 5 participants met partial criteria); (2) were currently
undergoing treatment for PTSD including medication therapy,
specialized PTSD programs, and/or individual psychotherapy
with a licensed clinician for a duration of at least three months
prior to study enrollment; (3) medications, when present, were
at a stable dose (ie, no changes in the dosage or frequency of
medication use) for at least 4 weeks prior to enrollment in the
study; and (4) they had persistent insomnia as defined by meet-
ing research diagnostic criteria for insomnia.*

Exclusion criteria for all participants included: (1) a lifetime
history of any psychiatric disorder with psychotic features and/
or a diagnosis of bipolar disorder; (2) an alcohol and/or sub-
stance use diagnosis within the past year; (3) current exposure
to a recent trauma or exposure to a traumatic event in the past
3 months; (4) a diagnosis of sleep apnea, a neurologic disorder,
a systemic illness affecting the central nervous system, and/
or anemia; (5) current suicidal risk and/or homicidal risk; (6)
pregnancy and/or breast-feeding; (7) reports that insomnia
began or worsened after starting selective serotonin reuptake
inhibitor therapy; (8) a history of sleep restriction therapy or
cognitive restructuring therapies for beliefs related to sleep;
(9) a current prescription for benzodiazepine, benzodiazepine
receptor agonists, opiates, or trazodone, and/or the use of over-
the-counter sleep aids; (10) termination of benzodiazepine or
benzodiazepine receptor agonists, anticonvulsants, atypical
antipsychotic medication, and/or antidepressant medications
in the past two months; (11) overnight shift work; (12) unstable
housing; and (13) nonclinically significant or subthreshold in-
somnia as indicated by a score of 0—14 on the ISL.*’

Procedure
The Committee on Human Research at the University of Cali-
fornia, San Francisco and the San Francisco Veterans Affairs
Medical Center approved all study procedures. Participants in
in this study were recruited through Internet postings and con-
tact with relevant clinicians and community resources in the
San Francisco Bay area as part of the randomized controlled
trial. This procedure was previously reported; see Talbot et al.*!
Participants first completed a phone screen to establish
preliminary eligibility. After preliminary eligibility was de-
termined, participants were then invited for an in-person, pre-
treatment assessment at the San Francisco VA Medical Center.
During the pretreatment assessment written informed consent
was obtained and clinician-administered and self-report mea-
sures were collected. PTSD diagnoses were confirmed using
the CAPS*’ and insomnia diagnoses were confirmed using the
Duke Structured Interview for Sleep Disorders (DSISD). A
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comprehensive medical history interview and the Structured
Clinical Interview for Axis I Disorders (SCID) were used to as-
sess current and past medical and/or mental health conditions
and also to establish potential exclusionary criteria (eg, bipolar
disorder or a neurological disorder). During the pretreatment
assessment, participants completed several self-report mea-
sures including the ISL,* the PSQI-A,* and the FoSL.'%%¢ Fol-
lowing the pretreatment assessment, eligible participants were
provided with sleep diaries and were scheduled for 2 consecu-
tive nights of PSG sleep assessment, which was used to screen
for possible sleep apnea. All PSG sleep assessments took place
in the participants’ home environments and were scheduled
prior to the start of treatment.

Participants were randomized to one of two conditions:
CBT-I (n = 29) or a waitlist, monitor-only control condition
(n=16). CBT-I is a structured intervention with core behavioral
components of sleep restriction and stimulus control, along with
sleep hygiene guidelines, a cognitive intervention focused on
catastrophic beliefs, and relapse prevention. Of note, cognitive
interventions that were focused on PTSD, including concerns
about safety, were prohibited in this trial. The monitor-only wait-
list condition consisted of continuous monitoring of sleep using
a sleep diary and actigraphy. Please refer to Talbot et al. for more
specifics about randomization processes, retention, treatment
conditions, and adherence monitoring.*' Following 8 weekly
sessions of CBT-I or monitoring only, participants returned to
the laboratory for a posttreatment assessment. Posttreatment
assessment procedures were identical to the pretreatment as-
sessment and also included 2 consecutive overnight PSG sleep
recordings. Participants in both treatment conditions completed
sleep diaries for the duration of the study (pretreatment, 8-week
treatment, or monitor-only period, and posttreatment). Partici-
pants in the CBT-I condition also had repeat assessments and
procedures (with the exception of PSG) 6 months following the
posttreatment assessment. We did not include a 6-month follow-
up assessment for the waitlist group because we wanted to give
these participants the option of participating in CBT-I immedi-
ately following their posttreatment assessment.

Measures

Fear of Sleep Inventory

The Fear of Sleep Inventory (FoSI)'*3 is a 23-item self-report
measure designed to assess fear of sleep related to PTSD. Spe-
cifically, the FoSI was developed to measure avoidance and
dread of nightmares or re-experiencing, fear of loss of vigi-
lance, and nighttime vigilant behaviors. Each item is rated us-
ing a 5-point Likert scale (0 = Not at all to 4 = Nearly every
night) and total scores range from 0-92, with higher scores
indicating greater fear of sleep severity. Previous research has
demonstrated that the FoSI possesses excellent internal con-
sistency as well as temporal stability.'>* FoSI total score from
pretreatment, posttreatment, and 6-month follow-up were used
as outcome measures for all study aims.

Clinician-Administered PTSD Scale for DSM-1V

The CAPS was used to assess current PTSD. The CAPS mea-
sures both frequency and intensity of PTSD-related symptoms
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using a 5-point Likert scale (0 = Absent to 4 = Extreme/in-
capacitating). Possible total CAPS scores range from 0-136,
with higher scores indicating greater PTSD symptom severity.
The psychometric properties of the CAPS have been studied
extensively. The CAPS has demonstrated excellent reliabil-
ity and validity and the factor structure of the CAPS cor-
responds well with symptom conceptualizations of PTSD;
see Weathers et al. for a review.* The CAPS was used to de-
rive outcome measures for the first aim. More specifically, the
outcome measures used were: (1) the pretreatment CAPS total
score with the insomnia, hypervigilance, and nightmare items
removed; (2) the pretreatment CAPS nightmare frequency
score; (3) the pretreatment CAPS hypervigilance intensity
score; and (4) index trauma type (ie, sexual assault versus other
types of trauma).

Insomnia Severity Index

The ISI is a well-validated, 7-item measure of insomnia sever-
ity in the past week.’” Total scores range from 0-28, with a
higher score indicative of greater insomnia severity. The ISI
has excellent internal consistency and temporal stability, has
been validated with both sleep diaries and PSG, and is sensi-
tive to treatment response.’’*! The pretreatment ISI total score
was used as an outcome variable for the second aim.

Sleep Diary

Sleep diaries are a gold-standard daily self-report measure
of sleep.”? Average SOL, WASO, TST, and TIB were derived
from sleep diaries. Participants were asked to complete the
sleep diary immediately upon awakening every morning. More
specifically, they were asked to estimate when they got into
bed (bedtime), when they got out of bed (rise time), the total
amount of time it took them to fall asleep (SOL), and how long
they were awake in total in the middle of the night (WASO).
TIB was calculated by determining the time spent in bed from
bedtime to rise time. TST for each night was calculated by sub-
tracting SOL, WASO, and early morning awakenings from to-
tal TIB. SOL, WASO, TST, and TIB were averaged across the
week. Pretreatment averages for SOL, WASO, TST, and TIB
were outcome variables for the second aim.

Pittsburgh Sleep Quality Index - Addendum

The Pittsburgh Sleep Quality Index — Addendum (PSQI-A)*
was used to assess disruptive nocturnal behaviors related to
PTSD, including sleep disturbance related to hot flashes, ner-
vousness, traumatic memories, anxiety or panic, bad dreams,
terror or screaming, and acting out dreams. The total score
ranges from 0-21, with higher scores indicating more severe
disruptive behaviors. The PSQI-A has demonstrated good in-
ternal consistency and convergent validity.”* The pretreat-
ment PSQI-A total score was used as an outcome variable for
the second aim.

Polysomnography

PSG recordings were obtained at pretreatment and posttreat-
ment in the participants’ home environments. Each timepoint
included two overnight recordings, with the first night serv-
ing as a standard adaptation night. Registered PSG technicians
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completed the PSG electrode attachments, but did not stay for
the duration of the night. Notably, previous studies have dem-
onstrated that unattended home PSG is comparable to attended
laboratory settings.*** PSG was acquired using an ambulatory
recorder (Trackit; Lifelines Ltd., Stockbridge, United King-
dom), which is a research-grade device. These recorders filter
and amplify raw electroencephalogram (EEG) signals, then
digitize the signals at 256 Hz and record to a removable hard
disk in the EDF file format. The Trackit and recording software
contain internal calibration routine to ensure that the values re-
corded in the EDF files truly represent the EEG amplitude. The
parameters recorded included EEG at leads C3, C4, O1, and O2,
left and right electrooculograms (EOG), submental electromyo-
gram (EMGQG), bilateral anterior tibialis EMGs, and electrocar-
diogram in accordance with standardized guidelines. The EEG
and EOG leads were referenced to linked mastoids. Participants
were screened for obstructive sleep apnea by measuring reduc-
tions in oronasal airflow with a thermistor, pulse oximetry for
detection of oxygen desaturation events, and two channels of
respiratory effort using strain gauges to measure chest and
abdominal movement during breathing. No participants had
an apnea-hypopnea index of 10 events/h or greater. Digitized
PSG data were imported in Twin software version 4.5.2 (Grass
Technologies, Middleton, Wisconsin, United States) for visual
scoring and the data were scored in 30-second epochs by an
experienced registered PSG technician using standard scoring
criteria.*® The results were used to generate the following out-
come variables for the second aim: SOL, WASO, TST, and TIB
derived from the second night of pretreatment recording.

Analysis Plan

Means and standard deviations were calculated for sociode-
mographic characteristics and PTSD and sleep variables not
previously reported previously in Talbot et al.*! Independent
samples ¢ tests and chi-square tests assessed pretreatment
differences in these features across the CBT-1 and waitlist
treatment groups.

To examine the first aim, Pearson correlations were per-
formed to establish associations among pretreatment FoSI total
score and pretreatment CAPS total score, pretreatment CAPS
hypervigilance intensity, and pretreatment CAPS nightmare
frequency. To assess whether fear of sleep differed depending
on trauma type, we conducted an independent samples ¢ test to
compare FoSI means across sexual assault traumas compared to
all other trauma types as assessed by the CAPS index trauma.

To assess the association between pretreatment FoSI total
score and other sleep disturbance symptoms for the second
aim, we once again performed Pearson correlations. Specifi-
cally, we included the following sleep variables in our analy-
ses: pretreatment ISI total score, pretreatment sleep diary and
PSG measurements of SOL, WASO, TST, TIB, and pretreat-
ment PSQI-A total score.

For the third aim, we excluded three participants from the
analyses because they did not complete the treatment or waitlist
period and thus did not have posttreatment data (two dropped
from CBT-I: n = 1 dropped out after session 2 citing work
stress and n = 1 dropped out after session 3 due to a change in
psychiatric treatment; and 1 dropped from the waitlist control
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Table 1—Sociodemographic and clinical characteristics of participants.

All Participants

Sociodemographic Characteristics

Age, years, mean (SD) 37.2(10.5)
Sex, n (%)
Male 14 (31.1)
Female 31(68.9)
Veterans, n (%) 9(20.0)
Education, years, mean (SD) 16.2 (2.8)
Race, n (%)
African American 6(13.3)
Asian American 5(11.1)
Caucasian 32(711.1)
Other 2(4.4)
Marital status, n (%)
Single 30 (66.6)
Married/partnered 8(17.8)
Divorced 6(13.3)
Separated 1(2.2)
Psychotropic medication use, n (%) 18 (40)
PTSD Characteristics
Baseline CAPS
Total score, mean (SD) 50.2 (18.5)
Nightmare frequency, mean (SD) 1.8(1.2)
Hypervigilance intensity, mean (SD) 1.9 (1.1)
Index trauma, n (%)
Sexual assault 18 (40)
Trauma other than sexual assault 27 (60)
Sleep Characteristics
Baseline FoSI score, mean (SD) 25.8 (16.0)
Baseline ISI score, mean (SD) 18.5(2.9)
Baseline PSQI-A, mean (SD) 15.2 (3.0)

CBT-I (n =29) Waitlist (n = 16) Test Statistic
37.1(10.4) 37.3(11.0) fi3 =-0.05
X% =185
7(24.1) 7(43.8)
22 (75.9) 9 (56.3)
3(10.3) 6 (37.5) X4 =4.75
16.4 (3.1) 15.9 (2.1) tis = 0.52
Xa=1.21
5(17.2) 1(6.3)
3(10.3) 2(12.5)
20 (69.0) 12 (75.0)
1(3.4) 1(6.3)
X% = 2.81
20 (69.0) 10 (62.5)
6 (20.7) 2(12.5)
3(10.3) 3(18.8)
0(0.0) 1(6.3)
11(37.9) 7(43.8) x4 =0.15
51.5(18.2) 47.8(19.4) fi3=0.63
2.0(1.4) 1.4(0.8) tis = 1.56
2.0(1.1) 1.8(1.2) ti3=0.44
X4 =233
14 (48.3) 4 (25)
15 (51.7) 12 (75)
28.1(15.5) 21.4(16.6) fis=1.36
19.7 (3.6) 19.9 (3.2) fis=-0.19
16.0 (3.1) 13.7 (1.9) tis =268

Please refer to the Talbot et al.*' for more specific information regarding sleep diary and polysomnographic characteristics of study participants.
* = P < .05. CAPS = Clinician-Administered PTSD Scale for DSM-I, CBT-I = cognitive behavioral therapy for insomnia, FoSI = Fear of Sleep Inventory,
ISI = Insomnia Severity Index, PTSD = posttraumatic stress disorder, SD = standard deviation.

due to a family emergency). To examine whether fear of sleep
improved following CBT-I compared to the waitlist control
condition, an analysis of covariance, covarying for pretreat-
ment FoSI total score, was conducted to assess posttreatment
group differences in fear of sleep. Paired ¢ tests were used to
compare pretreatment FoSI data to 6-month follow-up FoSI
data in the CBT-I group.

We also conducted secondary analyses to determine whether
a reduction in fear of sleep was associated with a reduction in
PTSD and/or sleep disturbance symptoms following CBT-I.
To examine these associations, hierarchical linear regressions
were performed for variables from the first two aims that dem-
onstrated a statistically significant association with FoSI. We
calculated pretreatment to posttreatment change scores for FoSI
and significant sleep/PTSD variables by subtracting posttreat-
ment variables from pretreatment variables. Change scores
were then mean-centered. Treatment group status was dummy
coded (Waitlist = 0; CBT-I = 1) and treatment group by sleep/

Journal of Clinical Sleep Medicine, Vol. 14, No. 7

PTSD interaction terms were calculated by multiplying dummy
coded treatment group status by mean-centered continuous
change scores. Hierarchical linear regressions were conducted
using a stepwise approach; treatment group status and mean-
centered continuous change variables were introduced in the
first level and interaction terms were introduced in the second
level. Effect size estimates were calculated for all analyses.

RESULTS

Means and standard deviations for sociodemographic, PTSD,
and sleep variables are presented in Table 1. There were no
significant differences for any sociodemographic or clinical
characteristic across treatment groups, with the exception of
veteran status. There were significantly more veterans in the
waitlist control condition (n = 6, 37.5%) than the CBT-I treat-
ment condition (n = 3, 10.3%).
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Figure 1—Association between fear of sleep and PTSD symptoms.
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Figure 2—Association between fear of sleep and objective and subjective measures of sleep disturbance.
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WASO = wake after sleep onset.

Results from the first aim are presented in Figure 1. Greater
pretreatment FoSI total score was associated with greater
CAPS total score (r=.40, P < .01, 95% confidence interval [CI]
[0.12 to 0.62]), greater CAPS hypervigilance intensity (» = .30,
P =.04, 95% CI [0.01 to 0.55]), and greater CAPS nightmare
frequency (r = .34, P = .02, 95% CI [0.05 to 0.56]). Fear of
sleep did not significantly differ depending on trauma type (ie,
sexual assault versus other types of trauma; results nonsignifi-
cant and not displayed in Figure 1).

Results from the second aim are presented in Figure 2.
Pearson correlations demonstrated that greater pretreatment
FoSI total score was associated with less WASO as assessed
by sleep diaries (r = —43, P < .01, 95% CI [-0.64 to -0.15]),
less TST as assessed by PSG (r=—.30, P = .05, 95% CI [-0.55
to -0.01], and greater disruptive behaviors during sleep as as-
sessed by the PSQI-A total score (r = .42, P <.01, 95% CI [0.12
to 0.62]). Pretreatment FoSI was not associated with any other
subjective or objective sleep variable.

Results from the third aim are presented in Figure 3. Fol-
lowing CBT-I, there was a significant reduction in fear of sleep
(Fi2 =790, P < .01, partial n* = 0.15, 95% CI [0.01 to 0.35]).
Reductions in fear of sleep were maintained at the 6-month
follow-up assessment (f,, = 5.95, P < .01, Cohen d = 1.20).
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Regression models for the secondary analyses for the third aim
are presented in Table 2. There were two significant interac-
tions; treatment group by reduction in PTSD symptom severity
(B =0.50, P = .02, partial n*> = 0.10, 95% CI [0.01 to 0.32]) and
treatment group by reduction in hypervigilance both predicted
a reduction in fear of sleep (B = 0.58, P < .01, n*> = 0.14, 95%
CI[0.01 to 0.37]). Interaction plots and associated statistics are
presented in Figure 4. Follow-up bivariate correlation analyses
for each treatment group demonstrated that in the CBT-I group,
a reduction in PTSD symptom severity (» = .57, P < .01, 95%
CI [0.24 to 0.78) and hypervigilance (» = .43, P = .02, 95% CI
[0.06 to 0.67]) were associated with a reduction in fear of sleep.
Though the interaction was not significant, Pearson correlations
demonstrated that a reduction in disruptive behaviors during
sleep was associated with a reduction in fear of sleep in the
CBT-I group (PSQI-A: r= 45, P = .02, 95% CI [0.09 to 0.71].

DISCUSSION

The overarching goal of the current study was to better un-
derstand the role of fear of sleep in individuals with PTSD
and insomnia. The first aim was to examine the association
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between fear of sleep and PTSD symptoms. Consistent with
our hypotheses, results demonstrated a moderate association
between fear of sleep and PTSD symptoms; greater pretreat-
ment fear of sleep was associated with greater pretreatment
PTSD symptom severity, greater pretreatment hypervigilance
intensity, and greater pretreatment nightmare frequency. These
findings add to the current literature demonstrating parallel as-
sociations between fear of sleep and PTSD characteristics in
undergraduate, trauma-exposed, and PTSD samples.'*'®!° Sur-
prisingly, fear of sleep was not associated with trauma type.
Notably, in our study, trauma type was defined dichotomously
(sexual assault versus other) and derived from the CAPS index
trauma and thus, information about where/when the trauma
took place (eg, bed/bedroom and/or in darkness) was not avail-
able. Further, it is possible that participants may have expe-
rienced additional traumas that may be associated with fear
of sleep that were not captured by the CAPS. Future studies
should consider examining the association between fear of
sleep and trauma type using a measure specifically designed to
assess trauma history.

The second aim was to examine the association between
fear of sleep and subjective and objective insomnia symptoms
and disruptive behaviors during sleep. Results from these
analyses yielded three significant findings. First, greater pre-
treatment fear of sleep was moderately associated with reduced
pretreatment objective TST. This is consistent with a previous
finding demonstrating an association between fear of sleep
and short sleep duration in urban-dwelling, African-American
young adults.”> One possible explanation for the association
between fear of sleep and reduced TST is that fear of sleep is
contributing to avoidance of the bed. Although not significant
at the P < .05 level, there was a moderate association between
fear of sleep and reduced TIB as assessed by PSG (r = —.28,
P = .07). As such, it is possible that individuals with greater
fear of sleep are spending less time in bed, and thus, have less
opportunity to sleep. This TST finding may also be driving

CBT-I Reduces Fear of Sleep in Individuals With PTSD

the second significant finding related to pretreatment WASO.
Contrary to our hypothesis, greater pretreatment fear of sleep
was moderately associated with reduced pretreatment subjec-
tive WASO. In line with our TST finding, it is possible that
individuals with greater fear of sleep have a truncated sleep
period (ie, reduced TST), which may contribute to a more
consolidated sleep and thus, reduced WASO. Finally, as hy-
pothesized, greater pretreatment fear of sleep was moderately

Figure 3—Change in fear of sleep following insomnia
treatment.
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d = 1.20. Waitlist: pretreatment FoSI = 21.43 + 16.57; posttreatment
FoSI = 19.31 + 14.67; pre to post tis = 0.79, P = NS, Cohen d = 0.20.
CBT-I = cognitive behavioral therapy for insomnia, FoSI = Fear of Sleep
Inventory, NS = nonsignificant.

Figure 4—Reduction in fear of sleep predicted by treatment condition by reduction in PTSD symptoms interactions.
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Table 2—Reduction in fear of sleep predicted by treatment group, reductions in PTSD and sleep symptoms, and treatment

group by symptom interactions.

Reduction in Fear of Sleep

B
PTSD Symptom Severity
Step 1
CBT-I versus waitlist 12.04
CAPS total change score (pre — post) 0.17
Step 2
Treatment group x reduction in CAPS 0.41
Hypervigilance
Step 1
CBT-I versus waitlist 12.08
CAPS hypervigilance change score (pre — post) 1.00
Step 2
Treatment group x reduction in hypervigilance 8.33
Nightmares
Step 1
CBT-I versus waitlist 11.62
CAPS nightmare change score 1.81
Step 2
Treatment group x reduction in nightmares -2.80
Wake After Sleep Onset
Step 1
CBT-I versus waitlist 13.20
WASO change score (sleep diaries; pre — post) -0.02
Step 2
Treatment group x reduction in WASO 0.03
Total Sleep Time
Step 1
CBT-I versus waitlist 11.59
TST change score (PSG; pre — post) -0.02
Step 2
Treatment group x reduction TST -0.08
Disruptive Behaviors
Step 1
CBT-I versus waitlist 8.75
PSQI-A change score (pre — post) 1.03
Step 2
Treatment group x reduction in PSQI-A 2.10

SE Beta R2Change
3.57 0.45**
0.08 0.27*

0.10*
0.16 0.50*
3.80 0.46™*
1.54 0.09

0.14*
2.85 0.58**
3.72 0.44*
1.30 0.20

0.02
2.94 -0.26
3.85 0.49**
0.04 -0.06

0.01
0.09 0.06
4.05 0.47*
0.02 -0.14

0.06
0.05 -0.38
413 0.33*
0.55 0.29

0.05
1.27 047

Values reported are unstandardized coefficients (B), standard error of B (SE), standardized regression coefficients (Beta) with significance of t and R?
changes with significance of F: * = P < .05; ** = P <.01. CAPS = Clinician Administered PTSD Scale for DSM-IV, CBT-I = cognitive behavioral therapy for
insomnia, PSG = polysomnography, PSQI-A = Pittsburgh Sleep Quality Index, Addendum for PTSD, PTSD = posttraumatic stress disorder, TST = total

sleep time, WASO = wake after sleep onset.

associated with increased pretreatment disruptive behaviors
during sleep as assessed by the PSQI-A. Therefore, in indi-
viduals with PTSD and insomnia, fear of sleep appears to be
related to nocturnal panic attacks, awakening with a startle or
panic, bad dreams unrelated to trauma events, hot flashes at
bedtime or during sleep, acting out dreams, and/or thrashing
movements during sleep.

Notably, fear of sleep was not associated with insomnia
severity, SOL, or any other objective or subjective insomnia

Journal of Clinical Sleep Medicine, Vol. 14, No. 7

symptom. Previous studies have demonstrated a significant
association between fear of sleep and insomnia-related sleep
disruptions in individuals with PTSD'*!¢ and fear of sleep has
been hypothesized to play a role in insomnia pathogenesis. In-
stead, in our sample, fear of sleep was associated with sleep
disturbance symptoms characteristic of PTSD (eg, nightmares,
disruptive nocturnal behaviors) rather than “classic” insomnia
symptoms. These results contradict the hypothesized model
that PTSD symptomatology is associated with fear of sleep,
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which in turn, leads to insomnia-related sleep disruptions.
Rather, the combined results from our first two aims suggest
that greater PTSD symptom severity (eg, greater hypervigi-
lance and nightmare frequency) is associated with greater fear
of sleep, which in turn is associated with greater sleep disrup-
tions specific to PTSD (eg, disruptive nocturnal behaviors). Im-
portantly, the direction of these associations remains unclear.
Future studies should try to ascertain directionality by using
standard prospective measures and longitudinal assessments.

Results from the final aim demonstrated a moderate reduc-
tion in fear of sleep following CBT-I, which persisted at the
6-month follow-up assessment. This improvement in fear of
sleep following CBT-I is particularly noteworthy for two rea-
sons. The first is that trial therapists intentionally did not ad-
dress any beliefs about the safety of the bed/bedroom in order
to avoid introducing elements of cognitive behavioral therapy
for PTSD. Thus, fear of sleep was not a protocol-permissive
target for intervention. Despite this, fear of sleep significantly
improved following CBT-I treatment. The second is that fear of
sleep was not related to pretreatment insomnia symptoms and
thus, a reduction in fear of sleep following CBT-I is not likely
due to a reduction in insomnia symptoms. Instead, follow-up
analyses demonstrated that a reduction in fear of sleep follow-
ing CBT-I was associated with a reduction in PTSD symptom
severity and a reduction in hypervigilance intensity. These re-
sults complement the literature suggesting that the treatment
of insomnia across mental health conditions is associated with
an improvement in both sleep disturbance symptoms and non-
sleep symptoms (eg, symptoms associated with anxiety and/
or mood disorders*-*). In this case, the treatment of insomnia
was associated with an improvement in PTSD symptoms and
relatedly, fear of sleep.

Results from this study should be interpreted in light of sev-
eral limitations. First, this was a preliminary study. Therefore,
we did not adjust for multiple comparisons. Effect sizes for
our findings were in the medium range, suggesting that fear of
sleep plays a moderate role in individuals with PTSD and in-
somnia. Ideally, results from this study will be used to inform
future studies that are sufficiently powered. The second is that
we had a limited number of nights of PSG and our results may
have been strengthened by additional adaptation nights. Third,
future studies should consider including prospective measure-
ments of alcohol, nicotine, and caffeine use as use of these
substances is common in PTSD, have been shown to influence
sleep, and thus may influence the associations among fear of
sleep, PTSD, and sleep disturbance symptoms.* Finally, the
study sample may not have been completely representative of
the general PTSD population given our inclusion/exclusion
criteria. Further, as this was a CBT-I trial, we specifically re-
cruited for insomnia disorder. Future studies should consider
adopting more of a research domain criteria (RDoC) approach
by looking at the association between fear of sleep and insom-
nia symptoms, regardless of an insomnia diagnosis.

In summary, this was the first study to examine fear of
sleep in individuals with PTSD and insomnia using standard
objective and subjective measures and a therapeutic manipula-
tion of sleep. Results from our study demonstrate that fear of
sleep is strongly related to symptoms specific to PTSD rather
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than classic insomnia symptoms. Interestingly, fear of sleep
decreased following CBT-I, which appears to be related to a
decrease in PTSD symptomatology. This suggests that CBT-
I not only improves insomnia symptoms in individuals with
PTSD, but also may improve PTSD symptoms, including fear
of sleep. Given the limited studies and mixed findings of the
current literature, more research is needed to better understand
the role of fear of sleep in insomnia pathogenesis in individuals
with PTSD.

ABBREVIATIONS

CAPS, Clinician Administered PTSD Scale for DSM-IV

CBT-I, cognitive behavioral therapy for insomnia

DSM, Diagnostic and Statistical Manual of Mental Disorders

EEQG, electroencephalogram

EMG, electromyogram

EOG, electrooculogram

FoSI, Fear of Sleep Inventory

ISI, Insomnia Severity Index

PSG, polysomnography

PSQI-A, Pittsburgh Sleep Quality Index, Addendum for
PTSD

PTSD, posttraumatic stress disorder

RDoC, research domain criteria

SCID, Structured Clinical Interview for Axis I Disorders

SOL, sleep onset latency

TIB, time in bed

TST, total sleep time

WASO, wake after sleep onset
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