JCSM

“ SCIENTIFIC INVESTIGATIONS

Journal of Clinical

Sleep Medicine

pii: jc-00334-14
http://dx.doi.org/10.5664/jcsm.5012

A Comparison of Sleep Difficulties among Irag/Afghanistan
Theater Veterans with and without Mental Health Diagnoses

Christi S. Ulmer, PhD"?; Elizabeth Van Voorhees, PhD"? Anne E. Germain, PhD?; Corrine I. Voils, PhD'#; Jean C. Beckham, PhD"2?;
the VA Mid-Atlantic Mental lliness Research Education and Clinical Center Registry Workgroup®

!Durham Veterans Affairs Medical Center, Durham, NC; *Department of Psychiatry and Behavioral Sciences, Duke University
Medical Center, Durham, NC; *University of Pittsburgh, Departments of Psychiatry and Psychology, Pittsburgh, PA,
‘Department of General Internal Medicine, Duke University Medical Center, Durham, NC; *VISN 6 Mental Illness Research,
Education, and Clinical Center, Durham, NC

Study Objectives: Sleep disturbance is among the most
common complaints of veterans and military personnel
who deployed to the conflicts in Iraq and Afghanistan. A
growing body of research has examined cross-sectional
and longitudinal relationships between sleep disturbance
and mental health symptoms and specific diagnoses in this
population. However, prior research has not examined these
relationships in terms of the presence or absence of any
mental health diagnosis. The objective of the current study
is to characterize the sleep complaints (sleep characteristics,
sleep quality, insomnia symptoms, and distressing dreams
and nightmares) of previously deployed military personnel in
terms of the presence or absence of a mental health disorder,
diagnosed using structured clinical diagnostic interviews.

Methods: Participants (n = 1,238) were veterans and active
duty military personnel serving in the military since September
11, 2001, and deployed at least once. Scale scores and item-
level data from the Pittsburgh Sleep Quality Index (PSQlI),
the PSQI-Addendum, the Davidson Trauma Scale, and the
Symptom Checklist-90 were used to compare sleep across
mental health status (with/without mental health disorder).

Results: As expected, self-reported sleep impairments were
worse among those meeting criteria for a mental health
disorder. However, findings also revealed very poor sleep
among those without a mental health diagnosis as well.
Mean values for both groups were suggestive of short sleep
duration, low sleep efficiency, long sleep onset latencies, poor
sleep quality, frequent insomnia symptoms, and nightmare
frequencies that are well above norms for the general
population.

Conclusions: Given the evidence for adverse mental and
physical health sequelae of untreated sleep disturbance,
increased attention to sleep in this population may serve as a
primary prevention strategy.
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leep disturbance is among the most common complaints of

military service personnel and veterans who have served
in the Iraq and Afghanistan conflicts (hereinafter IA veterans),
and those who deployed to these conflicts are significantly
more likely to report difficulty sleeping than those who did
not deploy.' In a post-deployment survey of A veterans, 64%
of respondents reported new onset of difficulties falling asleep
and staying asleep following deployment relative to their pre-
deployment sleep.? Objective evidence (polysomnography) in
IA veterans revealed high rates of sleep apnea and short sleep
duration, high rates of insomnia endorsement, and frequent co-
morbidity with medical and mental health conditions.’

The majority of sleep-related research in IA veterans has
focused on the relevance of trauma exposure, posttraumatic
stress symptoms, and posttraumatic stress disorder (PTSD) in
sleep disturbance. Approximately 21% of veterans using Vet-
erans Affairs (VA) services meet criteria for PTSD,* and up
to 90% of these are likely to endorse insomnia symptoms as
well.> A range of PTSD symptoms are associated with sleep

BRIEF SUMMARY

Current Knowledge/Study Rationale: Prior research has focused on
relationships between sleep and mental health symptoms in previously
deployed veterans and military personnel. However, little research has
examined sleep in terms of the presence or absence of a mental health
disorder, diagnosed using structured clinical diagnostic interviews.
Study Impact: This is the first study, to our knowledge, to reveal signifi-
cantly impaired sleep among previously deployed veterans and military
personnel who are known to not meet diagnostic criteria for a mental
health disorder. Since prospective research suggests that sleep dis-
turbance precedes the development of certain psychiatric disorders
and health conditions, and that sleep disturbance may play a role in
suicidality, improving sleep in this population may be an opportunity for
primary prevention.

disturbance, and recent research suggests that PTSD symp-
toms and sleep-specific complaints may cluster in a predictable
pattern.”® Individuals with PTSD commonly report the fol-
lowing sleep difficulties: difficulty initiating sleep, difficulty
maintaining sleep, early morning awakenings, nonrestorative
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sleep, sleep paralysis, sleep talking, nightmares, violent or
dangerous behaviors during sleep, hypnagogic hallucinations,
and hypnopompic hallucinations.® In fact, based on their re-
view of the literature on polysomnographic and self-reported
findings among trauma survivors, Mysliwiec and colleagues
recently proposed a new parasomnia disorder, “Trauma As-
sociated Sleep Disorder,” that is characterized by this com-
monly reported/observed cluster of symptoms among trauma
survivors.’

Sleep disturbance is a common complaint among those suf-
fering from both acute and chronic mood disorders as well."
Approximately 17% of veterans using VA services are diag-
nosed with depression,® and in light of the comorbidity be-
tween insomnia and mood disorders," a significant portion
of these veterans are likely to have a comorbid insomnia as
well. Insomnia is predictive of the development and recurrence
of mood disorders, and is associated with the severity of psy-
chiatric conditions.!” A growing body of prospective research
suggests that sleep problems may precede the development of
psychiatric disorders: a meta-analysis of longitudinal studies
indicated that individuals with insomnia were more than twice
as likely as those without insomnia to develop depression.'* In
the Millennium Cohort, a sample of military personnel serv-
ing since 9/11, pre-deployment short sleep duration and insom-
nia symptoms were predictive of new-onset post-deployment
PTSD, anxiety and depression.” Sleep problems have also
been found to predict suicide in several studies.'*" In veterans,
sleep disturbances explained 57% of the variance in time-to-
suicide in suicide completers even after adjusting for psychiat-
ric and substance abuse symptoms."”

The literature reviewed above reflects an awareness of the
importance of addressing the sleep complaints of veterans di-
agnosed with certain mental health disorders, such as PTSD,'®-
18 but largely absent from the literature is a comparison of the
sleep characteristics/complaints of veterans deployed to Iraq
and Afghanistan who do not meet diagnostic criteria for a
mental health disorder relative to those do. Though sleep dis-
turbance is strongly associated with PTSD and depression di-
agnoses in TA veterans,"'*?° sleep problems are also common
among veterans without mental health conditions as well. In
the 2009 Behavioral Risk Factor Surveillance System,?' more
than 90% of veterans reported fewer than 14 days of mental
health symptoms in the past month. Nevertheless, this veteran
subgroup was more likely to endorse insufficient rest or sleep
and short sleep duration than non-veterans. This finding re-
mained significant after adjusting for mental health symptoms,
and suggests that many IA veterans are suffering disturbed
sleep even in the absence of comorbid mental health conditions.
However, additional research employing mental health diagno-
ses, rather than symptoms, is needed to confirm this likelihood.

Recognizing and treating sleep difficulties in veterans may
not only relieve the distress of the attendant sleep symptoms,
but might also impede the development or progression of
health-related comorbidities. In community-based research,
short sleep duration and insomnia symptoms have been found
to convey considerable health risks. Short sleep duration is
predictive of cardiovascular disease (CVD) and stroke,”*?* in-
creased risk of obesity,” metabolic syndrome,* type 2 diabetes
mellitus,?” and all-cause mortality.”® The risk of hypertension
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in those having the combination of insomnia and short sleep
duration ranges from three to five times that of normal sleepers
depending on sleep duration.” In A military service members,
combat deployment was associated with new-onset coronary
heart disease following deployment,®® and deployed IA vet-
erans were found to have significantly shorter sleep and in-
creased odds of reporting trouble sleep relative to those who
did not deploy."!

Given the focus on associations between sleep and symp-
toms of specific mental health disorders in prior research, the
objective of the current study was to compare and contrast the
sleep complaints of previously deployed I A veterans in terms of
the presence or absence of mental health disorders diagnosed
using clinician-administered structured interviews. To accom-
plish this objective, we compared self-reported sleep quality
and sleep characteristics by mental health diagnostic status in
a sample of veterans and active duty military personnel who
deployed to Iraq or Afghanistan at least once, and served in
the military since September 2001. Exploratory analyses were
used to examine how those with and without a mental health
diagnosis compared on:

1. Sleep characteristics;

2. Sleep quality;

3. Insomnia symptoms;

4. Distressing dreams and nightmares.

We expected those with a mental health disorder to endorse
significantly poorer sleep across all of these measures. How-
ever, in the absence of prior research using mental health di-
agnostic status, we could not hypothesize about the degree of
impaired sleep in IA veterans without a mental health diag-
nosis. A detailed characterization of sleep complaints in this
burgeoning population will inform our efforts to increase ac-
cess to behavioral sleep medicine, and may also inform our
treatment approach in this population.

METHODS

Participants and Recruitment

This study was part of a multi-site investigation conducted
through the Department of Veterans Affairs VISN 6 Mid-At-
lantic Mental Illness Research, Education, and Clinical Center
(MIRECC). Participants were recruited from 1 of 4 VISN-6
Veterans Affairs medical centers (Durham, NC; Salisbury, NC;
Richmond, VA; and Hampton, VA) through mailings, adver-
tisements, and provider referrals. Approvals were obtained
from each of the institutional review boards serving the 4 VA
medical centers from which participants were enrolled. Eligi-
ble participants were individuals who served in the U.S. mili-
tary after September 11, 2001. Recruitment letters used 1 of 2
wording options to invite participants to participate. Specifi-
cally, the letters stated that the study focused on “the effects of
recent military deployments on the mood, emotions, and men-
tal and physical health of military personnel” or “the effects of
recent deployments on the physical and mental health of ser-
vice members, especially as they transition from deployment
back to civilian life.” Participants were paid $175 for complet-
ing a structured clinical interview in addition to a battery of
questionnaires addressing a range of possible post-deployment



adjustment problems. This ongoing project enrolled more than
3,000 veterans between June 2005 and August 2014. In the cur-
rent study, data were available for 2,166 individuals participat-
ing in the study between 2005 and 2012.

Procedures

Participants underwent a full-day assessment at a research
laboratory located at 1 of 4 VA hospitals. Informed consent
was obtained, and participants completed a range of self-report
measures on a computer examining mood, trauma exposure,
mental health, and physical health ; participated in a structured
clinical interview; and provided body measurements (height,
weight) and blood samples for metabolomics and genetic anal-
ysis. At the end of the study day, participants were provided
feedback regarding any potential diagnoses suggested by the
structured clinical interview and options for further evalua-
tion and follow-up treatment were discussed. If the clinician
who conducted the interview was not a licensed clinician, the
supervising licensed clinical psychologist participated in the
formulation and/or presentation of the feedback. A subset of
the self-report measures completed as part of this larger study
was analyzed for this investigation.

Measures

Demographics Questionnaire: Participants provided
demographic and military service information, including
the number of tours and military status (active duty versus
discharged).

Independent Variable

AXIS | Mental Health Disorder/s

The Structured Clinical Interview for DSM-IV Axis-I
Disorders (SCID-I)**: The SCID-I was used to assess for the
presence of all Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition (DSM-IV) Axis I psychiatric diag-
noses, with the exception of childhood onset disorders, sexual
disorders, sleep disorders, and dementias. Trained interview-
ers were licensed doctoral-level clinical psychologists, or were
supervised by licensed clinical psychologists. The mean inter-
rater reliability among interviewers was excellent for all for
Axis I diagnoses (Fleiss k = 0.96), including for current PTSD
(Fleiss k = 1.0). For purposes of these analyses, study partici-
pants were coded as positive for a mental health diagnosis if
they met DSM-IV diagnostic criteria for any Axis I mental
health condition.

Outcome Variables

Sleep Characteristics and Sleep Quality

The Pittsburgh Sleep Quality Index (PSQI)*: The PSQI
was used to assess sleep quality over the past month. This self-
report questionnaire is widely used in clinical sleep research,
and is reliable across a range of medical and psychiatric popu-
lations (Cronbach o 0.80 and 0.83, respectively).**** The PSQI
yields both subscale and a global score of sleep quality, ranging
from 0 to 21. PSQI subscales include the following: sleep dura-
tion, sleep disturbances, sleep onset latency, daytime dysfunc-
tion due to sleepiness, habitual sleep efficiency, overall sleep
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quality, and need for sleep medications. A cutoff score of 5 for
the total score has been found to be sensitive and specific in
identifying individuals with sleep problems.** In the current
study, sleep duration, sleep onset latency, sleep efficiency per-
centage, and time in bed were derived from PSQI items 1—4.
Sleep quality was derived from PSQI total and subscale scores.

The PSQI-Addendum (PSQI-A)": The PSQI-A was used
to assess sleep quality related to trauma exposure over the past
month. The PSQI-A is a 7-item self-report measure designed to
capture the unique sleep presentation of those having trauma
exposure and/or symptoms of PTSD. The psychometric prop-
erties of the PSQI-A were established in a sample of women
presenting for both clinical and research purposes with and
without PTSD. The PSQI-A was shown to have satisfactory in-
ternal consistency (Cronbach o = 0.85), good convergence with
the Clinician-Administered PTSD Scale (r = 0.51, p < 0.001)
and the Perceived Stress Scale (r=0.49, p < 0.001) after remov-
ing sleep items, and a score > 4 had a positive predictive value
of 93% for PTSD. The PSQI-A was also recently validated and
found to have acceptable psychometric properties in a sample
of sample military veterans.*

In the current study, trauma-related sleep quality was as-
sessed using the PSQI-A total score. Respondents were asked
“During the past month, how often have you had trouble sleep-
ing because you...” Respondents were then asked to rate the
frequency of 7 disruptive nocturnal behaviors, including: hot
flashes, nervousness; nightmares of trauma, other nightmares,
panic, night terrors, and acting out dreams. Response options
for these items were: not during the past month, less than once
a week, once or twice a week, or > 3 times a week.

Insomnia Symptoms

The Symptom Checklist (SCL-90-R)*: The SCL-90-R
was used to assess insomnia symptoms over the past week.
The SCL-90-R is a commonly employed measure in medical
research, and has well-established validity and reliability. It
assesses a broad range of mental health symptoms including
somatization, obsessions/compulsion, interpersonal sensitivity,
depression, anxiety, hostility, phobic anxiety, paranoid ide-
ation, and psychoticism. The SCL-90-R is a self-report mea-
sure of mental health symptoms rated on a 5-point scale. On
the SCL-90-R, respondents are provided with a list of mental
health symptoms (e.g., feeling easily annoyed or irritated) and
asked to select the response that best describes, “How much
that problem has distressed or bothered you during the past 7
days, including today.” The response set is comprised of the
following: not at all, a little bit, moderately, quite a bit, and ex-
tremely. In the current study, insomnia symptoms were evalu-
ated using 3 sleep-related SCL-90-R items, as follows: trouble
falling asleep, awakening early in the morning, sleep that is
restless or disturbed.

Davidson Trauma Scale (DTS)*: Since the DTS insomnia
item is worded to capture both sleep onset and maintenance
issues, it was used as an additional measure of insomnia symp-
toms over the past week. The DTS is a 17-item self-report
measure of the frequency and severity of symptoms of post-
traumatic stress disorder (PTSD) experienced within the past
week. The scale yields a total PTSD score, as well as scores for
each of the 3 symptom clusters of PTSD as described in the
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Table 1—Comparing demographic characteristics of those with and without a mental health diagnosis.

Combined

n=1,283

Mean (SD)
Age (years) 36.96 (9.87)
Number of tours served 1.73 (1.40)
Years since military service* 2.24 (2.60)

n (%)

Males 1,044 (81.4)
Minority Race 628 (49.3)
Married 629 (49.1)
Active Duty 69 (5.4)

MH+ MH-
n =686 n =597
Mean (SD) Mean (SD) F (p)
36.05 (9.56) 38.00 (10.12) 12.57 (< 0.001)
1.69 (1.22) 1.78 (1.58) 1.08 (0.30)
2.37 (2.56) 2.10 (2.64) 3.45(0.06)
n (%) n (%) % (p)
498 (72.6) 546 (91.5) 3.08 (< 0.05)
305 (44.5) 323 (54.1) 2.29 (0.07)
315 (45.9) 314 (52.6) 7.21(0.21)
41 (6.0) 28(5.0) 4.87 (0.02)

*Years since military service = years between discharge from military service and completion of self-report measures. MH+, participants with a mental
health diagnosis; MH-, participants without a mental health diagnosis; SD, standard deviation.

DSM-IV-TR: re-experiencing, avoidance, and hyperarousal.
This measure has demonstrated acceptable reliability and
validity in samples of Operation Enduring Freedom/Opera-
tion Iraqi Freedom veterans.* A total score cutoff value of 64
has been found to have good sensitivity (0.86) and specificity
(0.70)* for predicting a diagnosis of PTSD based on structured
clinical interview.

On the DTS, respondents are first asked to briefly describe
the traumatic experience that is most troubling to them. They
are then asked, “In the past week, how much trouble you have
had with the following symptoms?” In the current study, the
following insomnia symptom DTS item was used in analyses:
Have you had trouble falling asleep or staying asleep? The re-
spondents used the following response sets to indicate the fre-
quency (not at all, once only, 23 times, 4—6 times, and every
day) and severity (not at all distressing, minimally distressing,
moderately distressing, markedly distressing, and extremely
distressing) of this symptom over the previous week.

Distressing Dreams and Nightmares

A single item from the DTS (described above), was used to
assess the frequency and severity of distressing dreams over
the past week, as follows: “Have you had distressing dreams
of the event?” The respondent was offered the same frequency
and severity response sets described above.

A single item from the PSQI-A was used to assess night-
mare frequency: “During the past month, how often have you
had trouble sleeping because you had memories or nightmares
of a traumatic experience?” Response options for this item in-
cluded: not during the past month, less than once a week, once
or twice a week, or > 3 times a week.

Analytic Approach

As noted above, data were available in these analyses for
2,166 individuals participating in the study between 2005 and
2012. Participants who did not deploy (or for whom deploy-
ment data were missing) were excluded from the dataset, leav-
ing 1,872 participants who deployed at least once. Data from
the PSQI were cleaned to exclude outliers (n = 589 cases which
could be included in more than one of the following descrip-
tions: sleep onset latency > 3 h, total sleep time > 12 h , and/
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or those for whom time in bed was less than total sleep time)
for a final N of 1,283 available for these analyses. Outliers re-
moved from the base file did not differ from the final sample
in terms of age, gender, depression symptoms (BDI-II score),
PTSD symptoms (DTS score), or general mental health symp-
toms (SCL score). Analysis of variance (ANOVA) was used
to compare participants with (hereinafter MH+) and without
(hereinafter MH—) a mental health diagnosis on continuous de-
mographic/military variables (e.g., age, tours of duty). Those
found to differ significantly were used as covariates in subse-
quent ANCOVA analyses. Additional analyses were conducted
to answer the following specific research questions.

To examine how MH+ and MH—- compared on key self-
reported sleep characteristics, groups were compared using
ANCOVA on the following variables which were derived from
individual PSQI items: time in bed, sleep onset latency, sleep
efficiency, and total sleep time.

To examine how MH+ and MH— compared on sleep qual-
ity, groups were compared using ANCOVA on PSQI total and
subscale scores in addition to the PSQI-A total score.

To examine how MH+ and MH— compared on insomnia
symptoms, individual items on these topics were selected from
the DTS and the SCL. The following insomnia symptoms were
examined: “difficulty falling asleep or staying asleep,” “trou-
ble falling asleep,” “sleep that is restless or disturbed,” and
awaking early in the morning.” Chi-square analyses were con-
ducted to compare groups across categorical responses, and
bar graphs were used to depict differences in the frequency
and severity of each insomnia symptom.

Finally, to examine how MH+ and MH— compared on dis-
tressing dreams and nightmares, individual items on these
topics were selected from the DTS and PSQI-A. Chi-square
analyses were conducted to compare groups across categorical
responses, and bar graphs were used to depict differences in
the frequency and severity of distressing dreams/nightmares
and disruptive nocturnal behaviors.

RESULTS

Demographic and military service characteristics of the
sample are summarized in Table 1. As shown, participants in



this sample were about 37 years of age, mostly male (81.4%),
about half married (49.1%), about half of minority race (49.3%),
and only about 5% active duty (5.4%). The MH+ group was
younger (p < 0.001), more likely to be male (p < 0.05), and
less likely to be active duty (p = 0.02). Table 2 is a summary
of mental health diagnosis frequencies in the MH+ group.
Compared to statistics cited in a 2013 report by the Institute
of Medicine*® on the demographic characteristics of military
personnel serving in the Iraq and Afghanistan conflicts, our
sample is about the same age, and is composed of about 25%
more racial minorities, about 19% more female deployers, and
about 9% fewer married individuals than the population of in-
dividuals who have served in these conflict eras.

Table 3 is a comparison of MH+ and MH— on time in bed,
total sleep time, sleep efficiency, and sleep onset latency. As
indicated, means for these variables were adjusted for age, sex,
and race. The average sleep duration, sleep efficiency and sleep
onset latency of this sample was 5.40 h, 71.31%, and 36.10 min,
respectively. The MH+ group reported shorter total sleep time
(p < 0.001) and lower sleep efficiency (p < 0.001). Groups did
not differ on sleep onset latency or time in bed.

Table 4 is a comparison of MH+ and MH— on PSQI total
score, PSQI subscale scores, and PSQI-A total score, adjusted
for age, sex, and race. Unsurprisingly, the MH+ group reported
greater pathology across all PSQI scales, with dysfunction,
sleep disturbances, and sleep quality being the most disparate
PSQI subscale scores between groups. Of note, the sleep onset
latency subscale is calculated using both the sleep onset latency
item response (Question 2 above) plus the frequency of being
unable to fall asleep within 30 minutes (Question 5a). Thus,
the categorization process for the sleep onset latency subscale
explains the discrepancy between self-reported sleep onset la-
tency and the sleep onset latency subscale (Table 4). Interest-
ingly, although groups differ on PSQI total score, the mean
score for the MH— group was above the PSQI cutoff score of 5,
suggesting poor sleep quality. In fact, 71% of the MH— group
had a PSQI total score > 5. Examination of the distribution of
PSQI total scores in the MH— group revealed a bimodal distri-
bution, with modes at scores of 4 and 10, suggesting that this
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group includes individuals without clinically significant sleep
complaints as well as individuals with scores well above the
cutoff score of 5. Also as expected, the MH+ groups endorsed
considerably more disruptive nocturnal behaviors and poorer
trauma-related sleep quality than the MH— group.

Figures 1A through 1E display the categorical responses to
questions about the frequency and severity of insomnia symp-
toms. As seen in Figure 1A, more than 80% (81.5%) of the
MH+ group had difficulty falling asleep or staying asleep >2-3
times per week, as compared to almost 40% (39.7%) of those
in the MH— group. About three-quarters (75.6%) of the MH+
group rated their distress about difficulties with sleep onset or
maintenance as “moderate” or greater, as compared to about
one-quarter (27.8%) of the MH— group (Figure 1B). About
three-quarters (73.3%) of the MH+ group rated their distress
level about trouble falling asleep over the past 7 days as “mod-
erate” or greater, as compared to about one-quarter (26.8%)
of the MH— group (Figure 1C). As seen in Figure 1D, about
three-quarters (75.9%) of the MH+ group rated their distress
about sleep that is restless or disturbed as “moderate” or greater,
as compared to 28.8% of the MH— group. As seen in Figure 1E,
60.30% of the MH+ group rated their distress about awaking

Table 2—Mental health diagnosis frequencies for MH+ group.
%

Nicotine abuse/dependence (lifetime) 92.0
Posttraumatic stress disorder (current) 50.5
Major depressive disorder (current) 40.4
Alcohol abuse/dependence (current) 38.2
Nicotine abuse/dependence (current) 19.4
Cannabis abuse/dependence (current) 8.9
Panic disorder (current) 5.1
Social phobia (current) 39
Cocaine abuse/dependence (current) 32
Specific phobia (current) 3.1
Other DSM-IV Axis | psychiatric disorders <3.0

MH+, participants with a mental health diagnosis.

Table 3—Comparison of self-reported sleep characteristics by mental health diagnostic status.

Statistics
Mental Health Diagnosis Mean (SD) F p d

Time in bed 2.86 0.09 0.10
Absent 8.29 (3.18)
Present 7.97 (3.40)

Total sleep time 141.19 <0.001 0.68
Absent 5.87 (1.47)
Present 4.92 (1.31)

Sleep efficiency % 70.10 <0.001 047
Absent 75.76 (19.06)
Present 66.86 (18.86)

Sleep onset latency 247 0.12 0.09
Absent 34.70 (31.76)
Present 37.50 (31.69)

Adjusted for age, sex and race. SD, standard deviation; d = Cohen’s d effect size.
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Table 4—Comparison of PSQI subscale and total scores by mental health diagnostic status.

Statistics
Mental Health Diagnosis Mean (SD) p d

Sleep quality 245.00 <0.01 0.85
Absent 1.27 (0.73)
Present 1.92(0.79)

Sleep latency 215.23 <0.01 0.81
Absent 1.39 (0.98)
Present 2.21(1.05)

Sleep duration 189.91 <0.01 0.80
Absent 1.24 (0.98)
Present 2.05(1.05)

Sleep efficiency 90.04 <0.01 0.50
Absent 1.13(1.22)
Present 1.76 (1.31)

Sleep disturbances 297.36 <0.01 0.98
Absent 1.29(0.73)
Present 1.91(0.52)

Sleep medication 197.79 <0.01 0.75
Absent 0.47 (1.22)
Present 1.42 (1.31)

Dysfunction 300.01 <0.01 1.05
Absent 0.78 (0.73)
Present 1.58 (0.79)

Total score 533.72 <0.01 1.26
Absent 7.58 (4.15)
Present 12.85 (4.19)

PSQI addendum 511.22 <0.01 1.27
Absent 1.71 (4.15)
Present 6.99 (4.19)

Adjusted for age, sex, and race. SD, standard deviation; d, Cohen’s d effect size.

early in the morning as “moderate” or greater, as compared
with 22.7% of the MH— group. Chi-square analysis findings
are shown on each figure and indicate significantly greater fre-
quency and severity across all of these items in the MH+ group.

Figures 2A through 2C display categorical responses about
the frequency and severity of distressing dreams and frequency
of nightmares. As seen in Figure 2A, about 66% of the MH+
group endorsed “distressing dreams of a traumatic event” at a
frequency of at least once per week, as compared to 26% of the
MH- group. More than half (58.4%) of the MH+ group rated
distressing dreams to be “moderately distressing” or greater,
as compared to 16.6% of the MH— group (Figure 2B). About
54% of the MH+ group endorsed trouble sleeping because of
“memories or nightmares of a traumatic experience” at a fre-
quency of at least once per week, as compared to about 10%
of the MH— group (Figure 2C). Chi-square analysis findings
are shown on each figure and indicate significantly greater fre-
quency and severity across all of these items in the MH+ group.

DISCUSSION

In the current study, we examined the self-reported
sleep characteristics, sleep quality, disturbing dreams and
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nightmares, and insomnia complaints in a sample of previ-
ously deployed IA veterans and military personnel with and
without a mental health diagnosis. Our finding of poor sleep in
IA veterans with a mental health disorder is unsurprising and
is consistent with the literature reviewed above. To our knowl-
edge, however, our study is the first to reveal significantly im-
paired sleep among [A veterans known to not meet diagnostic
criteria for a mental health disorder.

Sleep Characteristics

As expected, MH+ IA veterans reported shorter sleep dura-
tion and lower sleep efficiency than MH— IA veterans. How-
ever, groups did not differ on self-reported minutes to fall
asleep or time in bed over the past month. The average sleep
onset latency in both groups exceeded 30 minutes; a frequently
cited guideline for “normal” sleep onset latency.*** In light of
the higher rates of insomnia symptoms in MH+ individuals,
the failure to find a difference in sleep onset latency between
groups is unexpected. Although there was a trend towards
MH- individuals spending more time in bed, groups did not
differ significantly on typical time in bed over the past month.

When examining groups separately, we found that MH— IA
veterans had considerably poorer sleep characteristics than a
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(A) DTS Item: Trouble Falling Asleep or Staying Asleep (Frequency). (B) DTS Item: Trouble Falling Asleep or Staying Asleep (Severity). (C) SCL Item:
Trouble Falling Asleep. (D) SCL Item: Sleep that is Restless or Disturbed. (E) SCL Item: Awaking Early in the Morning.

comparable young adult sample used to validate the PSQIL.* of 16.20 minutes (diary), a sleep efficiency of 94.32% (diary),
Whereas the PSQI validation sample reported a sleep latency and a total sleep time of 7.22 hours; MH— IA veterans in the
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Figure 2
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(A) DTS Item: Distressing Dreams of a Traumatic Event (Frequency). (B) DTS Item: Distressing Dreams of a Traumatic Event (Severity). (C) PSQI Addendum
Item: During the past month, how often have you had trouble sleeping because you had memories or nightmares of a traumatic experience?

current research reported a sleep latency of 34.70 minutes;
sleep efficiency of 75.76%; and total sleep time of 5.87 hours.
Another noteworthy finding is that self-reported sleep onset
latency and sleep efficiency percentage in MH— IA veterans
exceeded the frequently cited guidelines for “normal” sleep of
30 minutes and 85%, respectively.”!

The finding of 5.87 hours of self-reported sleep duration in
the MH— group is in line with the 5.8 hours reported for a
sample of A veterans who had recently returned from deploy-
ment,* but is considerably lower than the 6.5 hours reported
for the Millennium Cohort sample."!® This discrepancy could
be explained by the fact that the Millennium Cohort findings
were adjusted for baseline mental health symptoms, whereas
the findings of Luxton and colleagues were not. The discrep-
ancy might also be explained by differences in sample char-
acteristics, such as military service branch or demographic
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characteristics. On the whole, however, the collective findings
of these studies suggest that sleep duration among veterans
and military personnel are shorter than the US general popula-
tion,*¢ regardless of mental health diagnostic status.

Sleep Quality

As expected and consistent with prior research,™# we
found that MH+ veterans had higher PSQI and PSQI-A scores
(including both total and subscale scores) than MH— IA vet-
erans. However, we also found poor sleep quality in MH— IA
veterans on average. Not only was the average global PSQI
score in the MH— group (7.58) above the cutoff of 5 for normal
sleep quality,® but more than two-thirds of MH— A veterans
exceeded this cutoff. This finding is not consistent with the
global PSQI score for the young adult validation sample (4.07)
discussed above,® suggesting that IA veterans without a mental

1002



health diagnosis have poorer sleep quality than community-
dwelling young adults. Although scores for trauma-related
sleep quality were similarly disparate across groups (Cohen’s
d = 1.27) as overall sleep quality, MH— IA veterans scored
(M =171, SD = 4.15) well below the cutoff of 4, whereas MH+
IA veterans scored considerably higher than the cutoff score
(M =6.99, SD =4.19).

Insomnia Symptoms

As expected, the MH+ group endorsed significantly more
difficulties falling asleep, staying asleep, and waking too
early. About two-thirds (65.0%) of MH+ IA veterans endorsed
“trouble falling asleep or staying asleep” > 4 days per week,
and three-quarters (75.6%) endorsed “moderate” or greater
distress about these difficulties. These findings are consistent
with those of the Millennium Cohort,! wherein deployers en-
dorsing mental health symptoms (above defined criterion val-
ues) had increased odds of “trouble falling asleep or staying
asleep” over the past month. Insomnia symptoms in our MH—
group were elevated as well. About 20% (21.10%) of MH— 1A
veterans endorsed “trouble falling asleep or staying asleep” > 4
days per week, and 27.80% endorsed “moderate” or greater
distress about these difficulties.

Although groups did not differ in terms of sleep onset la-
tency, as discussed above, they differed significantly on the
severity of “trouble falling asleep,” as depicted in Figure 1B.
Perhaps this discrepancy is explained by differences in percep-
tions about “trouble falling asleep.” Whereas the sleep onset
latency item of the PSQI elicits the typical number of minutes
it takes to fall asleep, the “trouble falling asleep” item elicits
the respondent’s perception of sleep onset difficulties. Indeed,
prior research has demonstrated differences between insomni-
acs and normal sleepers on their perceptions of sleep onset and
awakenings.®

The endorsement ratios (MH+/MH-) for “trouble falling
asleep” (Figure 1C) and “sleep that is restless and disturbed”
(Figure 1D) is roughly 75/25 for both items. As would be ex-
pected, the endorsement rates were slightly higher when par-
ticipants were asked about “trouble falling asleep or staying
asleep” within a single item, since participants could endorse
this item if they had only one of these issues, or both. Inter-
estingly, the endorsement rate for “awakening too early” was
about 14% lower (than 75%) in the MH+ group, but only about
4% lower (than 25%) in the MH— group. It may be that “awak-
ening too early” implies that one has slept without disruption
until early in the morning, whereas the highly fragmented
sleep of A veterans is better reflected by the “sleep that is rest-
less or disturbed” item.

Distressing Dreams and Nightmares

As expected, the MH+ group endorsed considerably higher
nightmare frequency. We found that 54.1% of MH+ partici-
pants and 10.1% of MH— participants endorsed memories or
nightmares of a traumatic event at a frequency of at least
“once or twice” per week. These findings are generally con-
sistent with those of Pigeon and colleagues™ wherein 61% of
IA veterans endorsed being at least “moderately bothered” by
nightmares in the past month. In contrast, the prevalence of
nightmares in US adults is estimated between 2% to 8%.* In a
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recent study of the Finnish general adult population (n = 69,813)
respondents were asked, “During the past 30 days, have you
had nightmares...often, sometimes, or never?”” After removing
the war generation, they found a 30-day prevalence of frequent
(“often”) nightmares in 2.9% of men and in 4.4% of women."!
Thus, when considered in light of the prevalence in civilian
samples, nightmare prevalence in MH— IA veterans appears
to be considerably higher than the general population. Respon-
dents were also asked about distressing dreams in the current
study, and rates of endorsement for this item were comparable
to rates for nightmares. More than half (52.4%) of MH+ veter-
ans endorsed distressing dreams at a frequency of at least 2 to
3 per week, as compared to 13.2% of MH— veterans. Thus, the
endorsement rate for distressing dreams appears to be some-
what less than nightmares in the MH+ group, and somewhat
more than nightmares in the MH— group.

Summary

Our findings are consistent with other studies of impaired
sleep in veterans and military personnel of the Iraq and Af-
ghanistan conflicts. We found high levels of impaired sleep
in the group as a whole, and even greater sleep impairment
among those with a mental health diagnosis. A novel finding
emerging from this research is that IA veterans and military
personnel who do not meet criteria for a mental health disorder
appear to have subjectively shorter sleep duration, poorer sleep
quality, and more frequent/more severe insomnia, distressing
dreams and nightmares than the general population. This is
the first study, to our knowledge, designed to characterize the
sleep complaints of veterans in terms of the presence or ab-
sence of mental health diagnoses. Whereas prior studies used
mental health symptom questionnaire cutoff scores to estab-
lish mental health diagnoses, a particular strength of this re-
search is the use of structured clinical diagnostic interviews to
identify those with and without mental health disorders.

In recent years, awareness has grown about the importance
of treating sleep disturbance in IA veterans. The findings of
our study highlight the breadth of the problem, and the need
to address the sleep complaints of all veterans, regardless of
mental health diagnostic status. Failing to do so may hasten
the onset of a range of comorbid mental and physical health
conditions, since sleep complaints and problems are known
to precede the onset of psychiatric disorders, independently
contribute to functional impairments, and increase the risk of
cardiovascular disease. Many questions remain with regards
to the trajectory of untreated sleep disturbance. Among these
questions; we do not know if sleep interventions which con-
vey improved sleep prevent the development of psychiatric ill-
ness or accelerate recovery in those with psychiatric disorders.
Given the longitudinal findings of Baglioni and colleagues'
showing that insomnia is predictive of future depression, and
Gehrman and colleagues® showing that sleep characteristics
and insomnia symptoms are predictive of future mental health
disorders in IA veterans, it is reasonable to hypothesize that an
effective sleep intervention might not only decrease sleep dis-
turbance but could prevent the development of a mental health
disorder among those not currently meeting diagnostic crite-
ria. We also do not know if improving sleep could reduce the
risk of future cardiovascular disease. In light of the findings
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of Haack and colleagues,” wherein reduced blood pressure

was a consequence of increased sleep duration in adults with
early stage hypertension, it is reasonable to hypothesize that
effective sleep interventions could, in fact, reduce cardiovas-
cular disease risk as well. Given the personal and economic
costs associated with the presence of a mental health disorder,
and the fact that cardiovascular disease is the leading cause of
death in US adults,> future research testing these hypotheses
is warranted.

Our findings should be considered in light of several limi-
tations, namely, the use of cross-sectional data which cannot
imply causation, the uncertainty about occult sleep disorders
in our sample, and the inability to generalize from a sample
of individuals volunteering for a research study to the larger
population. As discussed above, our sample is not necessarily
representative of all A veterans and military personnel in that
it was comprised of deployers only and contained more mi-
norities, more female deployers, and fewer married individuals
than the population of military personnel who have served in
these conflicts. In addition, study participants were volunteers
recruited from several VA hospitals in the southeast, and thus,
may be more reflective of the demographic and/or military ser-
vice characteristics of previously deployed military personnel
living in the southeastern US. Despite these limitations, our
findings underscore the prominence of sleep disturbance in
IA veterans. When considered in light of prior research, our
findings suggest that sleep disorders screening in previously
deployed military personnel, both with and without mental
health diagnoses, may serve as a primary prevention strategy
for a multitude of physical and mental health conditions in this
population.

ABBREVIATIONS

CVD, cardiovascular disease

DTS, Davidson Trauma Scale

IA, Irag-Afghanistan

MH, mental health

PSQ]I, Pittsburg Sleep Quality Index
PSTD, posttraumatic stress disorder
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