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Objective/Background: The current study describes insomnia precipitating events reported by
women Veterans and examines differences in sleep and psychological distress variables in those
who endorsed traumatic, nontraumatic, or no insomnia precipitating events.

Participants: Baseline data were collected from 347 women Veterans enrolled in a behavioral
sleep intervention study (NCT02076165).

Methods: Participants completed self-report measures of insomnia symptoms, sleep quality,
sleep efficiency (SE), nightmare frequency, and depression and posttraumatic stress disorder
(PTSD) symptoms; SE was also assessed by wrist actigraphy. Participants responded to 2 open-
ended questions assessing stressful life events and health changes that coincided with insomnia
symptom onset. Responses were coded as traumatic, nontraumatic, and no events. Analyses of
covariance examined the effect of insomnia precipitating event type on sleep and psychological
symptom variables after controlling for sociodemographic factors.

Results: Overall, 25.80% of participants endorsed traumatic events, 65.80% endorsed only
nontraumatic events, and 8.41% endorsed no events. Participants who endorsed traumatic events
reported more severe insomnia (p = .003), PTSD (o =.001), and depression symptoms (p=.012),
and poorer quality of sleep (p =.042) than participants who endorsed no events. Participants

who endorsed traumatic events reported more severe PTSD symptoms (p = .004), a longer
duration of sleep problems (p=.001), and poorer quality of sleep (o =.039) than participants
who endorsed nontraumatic events. Participants who endorsed nontraumatic events reported more
severe insomnia (p=.029) and PTSD (p = .049) symptoms than participants who endorsed no
events.

Conclusions: Trauma as a precipitant for insomnia may be related to higher symptom severity
in women Veterans. Implications for treatment engagement and effectiveness remain unstudied.

Introduction

Women represent a rapidly growing portion of the Veteran population. It is estimated that
the number of women Veterans will grow to 2.4 million by 2020 (National Center for
Veterans Analysis and Statistics, 2013). More than 44% of Operation Enduring Freedom and
Operation Iraqi Freedom (OEF/OIF) women Veterans are enrolled in VA healthcare, with
women Veterans utilizing VA healthcare at higher rates than men Veterans (Haskell et al.,
2011; Hayes & Krauthamer, 2009). Given women Veterans’ increased healthcare utilization,
research to identify the unique healthcare needs of this growing population is greatly needed.

A consistent finding is the unique trauma history of women in the military. While exposure
to traumatic events is common, the development of clinically significant trauma-related
symptoms is less common. It is estimated that 89.7% of the population will be exposed to a
posttraumatic stress disorder (PTSD) criterion A event, but only 8.3% will meet diagnostic
criteria for PTSD during their lifetime (Kilpatrick et al., 2013). Research has demonstrated
that certain types of stressful/traumatic events contribute to higher levels of psychological
distress (Ehring & Quack, 2010; Shakespeare-Finch & Armstrong, 2010). It is estimated that
38% of women Veterans experience military sexual trauma (MST) and MST is consistently
associated with higher levels of distress, greater medical/psychiatric comorbidities, and
poorer functioning compared to other stressful and traumatic events (Kimerling et al., 2016;
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Suris & Lind, 2008; Wilson, 2018). It stands to reason that traumatic events may result

in more severe sleep disturbance than nontraumatic events, but no study has examined the
impact of traumatic and nontraumatic insomnia precipitants on sleep and psychological
distress among women Veterans. These differences may inform the treatment women
Veterans receive. Lehavot et al. (2018) examined lifetime trauma exposure and past-year
stressful life events (i.e., health-related, social, job, and legal stress) among men and women
Veterans as well as women civilians. Women Veterans reported a greater number of lifetime
traumatic events (2.21) than women civilians (1.65) and a greater number of stressful life
events (2.01) than women civilians (1.63) and men Veterans (1.29). These collective findings
suggest that women Veterans are not only at an increased risk for experiencing traumatic
events, but also for experiencing a variety of other stressful life events.

One of the most commonly reported symptoms following traumatic events and stressful

life events is sleep disturbance. Bastien et al. (2004) examined the types of stressful life
events that precipitate insomnia in the general population in Canada and found that 78.3%
of patients identified a specific insomnia precipitating event. The authors categorized events
into the following domains: work/school, family, physical and psychological health, and
indeterminate, and these events were furthered categorized according to negative or positive
affective valence. Sixty-five percent of insomnia precipitating events were of a negative
valence, with events related to family, health, and work/school most frequently reported.
LeBlanc et al. (2009) examined life events in patients with good sleep (i.e., endorsed
satisfaction with sleep, denied insomnia symptoms, and denied use of sleep-promoting
agents), patients with insomnia syndrome (i.e., met DSM-IV-TR diagnostic criteria for
primary insomnia or used a sleep-promoting agent =3 nights per week), and patients with
insomnia symptoms (i.e., endorsed symptoms without fulfilling all diagnostic criteria for
primary insomnia or endorsed dissatisfaction with sleep or used prescribed medication

to promote sleep < 3 nights per or over-the-counter medication = 1 night per week).

Results revealed that patients with insomnia symptoms and insomnia syndrome reported
significantly more total life events than good sleepers over a 6-month period. Patients

with insomnia syndrome also reported significantly more negative life events and rated
these events as higher in intensity than good sleepers. These collective results suggest that
stressful life events are an important predictor of insomnia symptoms.

The relationship between stressful life events and insomnia onset is frequently referenced in
the sleep literature. The “3-Ps” model is a widely accepted model of insomnia development
and underlies the rationale for Cognitive Behavioral Therapy for Insomnia (CBT-I), the first-
line treatment for insomnia disorder (Qaseem et al., 2016; Spielman et al., 1987). The “3-Ps”
model proposes that sleep problems develop from and are maintained by three factors,

(1) predisposing factors (e.g., genetic, physiological, and psychological vulnerabilities), (2)
precipitating factors (e.g., environmental, physiological, or psychological stressors), and

(3) perpetuating factors (e.g., behaviors, environmental circumstances, and physiological or
psychological conditions). The nature of these events has received limited research attention.

PTSD and major depressive disorder (MDD) symptoms are among the most frequently
reported mental health symptoms following the experience of a traumatic event (O’Donnell
et al., 2004; Rytwinski et al., 2013), yet the conditions are not well studied in the context of
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insomnia onset. PTSD and MDD are also the most prevalent psychiatric service-connected
disabilities among women Veterans and (National Center for Veterans Analysis and
Statistics, 2015). Despite their high prevalence, PTSD and MDD treatment rates vary widely.
Women Veterans who obtain care outside the VA are less likely than VA users to receive
care (Washington et al., 2013). Seventy percent of individuals with PTSD experience sleep
disturbance and 90% of individuals with depression report sleep quality complaints (Ohayon
& Shapiro, 2000; Tsuno et al., 2005). Within the context of posttraumatic responses, sleep
disturbance is the norm and not the exception. Among women Veterans, more than a quarter
meet concurrent diagnostic criteria for insomnia disorder and probable PTSD (Hughes et

al., 2013; Martin et al., 2017). Kelly et al. (2011) examined mental and physical health
among 135 women Veterans, and found elevated rates of clinically significant PTSD and
depression symptoms, and every participant reported disturbed sleep. Given the high rate at
which women Veterans experience traumatic events, it is likely that these events contribute
to insomnia symptoms for many women \eterans.

The aims of the current analyses were to: (1) describe the traumatic and nontraumatic
events that women Veterans link to insomnia symptom onset, (2) examine differences in
sleep characteristics among women Veterans who endorsed traumatic, nontraumatic, or

no insomnia precipitating events, and (3) examine differences in PTSD and depression
symptoms among women Veterans who endorsed traumatic, nontraumatic, and no insomnia
precipitating events. The following hypotheses were proposed: (1) most women Veterans
will identify insomnia precipitating events and (2) women Veterans who endorse traumatic
insomnia precipitating events will demonstrate greater sleep disturbance and more severe
PTSD and depression symptoms than women Veterans who endorse nontraumatic insomnia
precipitating events or no insomnia precipitating events.

Recruitment and participants

The sample for the current study was drawn from the population of women Veterans

who received care at the VA Greater Los Angeles Healthcare System (VGLAHS). Women
Veterans were recruited through a three-step process. Women Veterans with insomnia
symptoms were identified using a postal survey, which contained items addressing the
diagnostic criteria for insomnia disorder (Martin et al., 2017). In total, 1,372 women
Veterans were considered as potentially eligible based on survey responses, 788 of whom
were contacted to complete a telephone eligibility screening, and 347, of those screened
were enrolled in the study. Exclusion criteria included: those who self-described as too ill
to participate, did not have access to transportation to the medical center, were unable to
provide self-consent for participation, or were without stable housing. All other women
Veterans who endorsed insomnia symptoms on the survey, defined as one or more symptoms
of poor sleep and daytime consequences at least three times per week, were invited to
participate in the study. Interested women Veterans provided written informed consent
and competed baseline assessment to participate in the behavioral sleep intervention trial
(NCT02076165).
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This was a cross-sectional study. Participants completed a 9-day pre-treatment baseline
assessment consisting of three visits to the Sepulveda Ambulatory Care Center within
VAGLAHS, during which time interviews and questionnaire assessments were completed
in private offices used for research purposes by trained study assessment staff. During
visit 1, participants completed an informed consent to participate in the clinical trial and
provided demographic information. During visit 2, participants answered questions about
mental health symptoms and were provided with an actigraph to wear at home for a week
and a sleep diary to complete each day. During visit 3, participants returned the actigraph
and sleep diary and completed self-report sleep measures. A psychologist or social worker
administered the PTSD Checklist for the DSM-5 (PCL-5) (Bovin et al., 2016). All other
measures were administered by either a psychologist, a social worker, or an experienced
Bachelor’s level research assistant, who completed a standardized training. The Institutional
Review Board at the VGLAHS reviewed and approved the study procedures.

Sociodemographic variables—Age in years was calculated using each participant’s
birth date. Participants reported their race/ethnicity, number of years of education, annual
household income, relationship status, and employment status.

Insomnia precipitating events—~Participants were asked two questions regarding
insomnia precipitating events in an open response format; identify any (1) health changes
or (2) stressful life events that coincided with insomnia symptom onset. For description of
items, see Figure 1. Responses were categorized as identified traumatic events, identified
nontraumatic events, or no identified events. For a visual depiction of precipitating event
categorization, see Figure 2. Two authors (GCC and MRK) achieved high interrater
agreement (92%) on all event ratings in the sample. Disagreements among raters (n =

28) were adjudicated during a face-to-face meeting. To confirm the reliability of the
insomnia precipitating event coding system, a third rater (AMG) recoded 10% of the
sample and achieved adequate agreement (82.86%) across all event categories (i.e., no
event, all nontraumatic event subcategories, and all traumatic event subcategories) and high
agreement (91.28%) regarding classification into the three broader event groups (i.e., no
events, nontraumatic events, and traumatic events). Disagreements among raters (n = 6) were
adjudicated during a second face-to-face meeting. The third rater (AMG) recoded another
10% of the sample and, again, achieved adequate interrater agreement (82.86%) across

all event subcategories and high interrater agreement on the three event groups (97.14%).
Disagreements among raters (n = 6) were adjudicated during a third and final face-to-face
meeting. All discrepancies were resolved by consensus.

Identified traumatic events.: Events were categorized as identified traumatic events if they
corresponded to the first 16 items included on the Life Events Checklist (LEC) for the
Diagnostic and Statistical Manual of Mental Disorders 5th Edition (DSM-5) (Weathers et
al., 2013). In the current study, “traumatic illness or injury” (LEC item #12) was limited

to cancer, heart conditions, autoimmune disorders (e.g., lupus), neurodegenerative disorders
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(e.g., Parkinson’s disease), major injury/medical procedure involving the abdomen, chest, or
spine, and injuries that resulted in lasting disability.

Identified nontraumatic events.: Consistent with Bastien et al. (2004), events that were
identified as nontraumatic were further categorized into the following content domains:
health, psychopathology, work/school, family, and other. The health content domain
included all other health-related conditions not previously categorized as a traumatic

illness or injury as described above. The psychopathology domain included mental health
diagnoses, alcohol/substance use problems, and emotional distress. The work/school domain
included: stress at work/school, rotating shift, employment change, retirement, and financial
problems. In the current study, the family domain was relabeled “interpersonal” to more
accurately describe the breadth of events reported within this domain. Given the diversity of
the interpersonal domain, the following interpersonal subcategories were also examined:
illness of significant person, bereavement, pregnancy/childbirth, child caregiving, adult
caregiving, relationship problems, divorce/separation/romantic breakup, and interpersonal-
other (e.g., stress at home, family stress). A military domain was added to include
deployment and training experiences, excluding combat and military sexual trauma. Events
were categorized as “other” if they did not fall into the previously described domains (e.g.,
moving, litigation).

No identified events.: If participants denied experiencing a health change or a stressful life
event that coincided with the onset of their sleep problems, the participant was categorized
as identifying no insomnia precipitating events.

Insomnia—The Insomnia Severity Index (ISl) is a 7-item instrument using Likert-type
scales that measure perceived severity of insomnia symptoms from 0 (not at all) to 4 (very
much). Individual items are summed to calculate a total score for each participant. The total
score ranges from 0 to 28, with higher score indicating greater insomnia severity. The ISI
correlates well with scores on the Pittsburgh Sleep Quality Index (r =.67) and with sleep
diary measures (r’s = 0.32-0.91) (Bastien, Valliéres & Morin, 2001).

Sleep quality—The Pittsburgh Sleep Quality Index (PSQI) is a widely used 18-item
questionnaire that assesses sleep quality and disturbances over the last month (Buysse et al.,
1989). Subscale scores are calculated from individual items, then summed to calculate the
PSQI global score for each participant. PSQI global scores range from 0 to 21 with higher
scores indicating worse sleep quality. The PSQI has a sensitivity for distinguishing between
normal and abnormal sleepers of 89.6% and a specificity of 86.5% (kappa = 0.75, p < .001)
(Buysse et al., 1989). Sleep quality will hence forth be referred to has PSQI sleep quality.

Sleep efficiency—~Participants completed a sleep diary for one week as a measure of
subjective sleep efficiency. The sleep diary was based on the American Academy of Sleep
Medicine Consensus Sleep Diary and was adapted for use in the current study using

a cognitive interviewing process (Carney et al., 2012). Cognitive interviewing involves
asking individuals to answer questions, then asking them to describe how they arrived

at their answer (see Collins (2003); Drennan (2003)). In this way, construct validity for
survey questionnaires can be improved. We used this process to improve readability and
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understanding of the question wording on the diary. Sleep efficiency (percent of time
asleep out of total time in bed) was the key outcome, with higher values indicating greater
sleep efficacy (Carney et al., 2012; Willis et al., 1991). Objective sleep efficiency data
were collected via actigraphy (Actiwatch Spectrum, Minimitter/Respironics, Bend, OR)
worn on the nondominant wrist for 7 consecutive days and nights Activity levels were
collected in 1-minute epochs. Wrist actigraphy has been validated as an objective measure
of sleep in numerous studies, and evidence-based guidelines direct the use of this technology
(Morgenthaler et al., 2007). Sleep efficacy data was calculated by the Philips Actiware
software, Version 6.0.8 automated scoring algorithm utilizing the default algorithms with
medium threshold settings. To clean actigraphy data, we calculated summary measures of
sleep and wake. Intervals corresponding to time periods of interest were created based

on the bedtimes and out of bed times noted on each participant’s sleep diary for every
night the watch was worn. If there was an apparent discrepancy between the sleep diary
and actigraphy recording, these were reviewed by two trained scorers and the Principal
Investigator (JLM) and a consensus was reached about the bedtime and rise time for that
night.

Nightmare frequency—The Disturbing Dream and Nightmare Severity Index (DDNSI)
is a 5-item expanded version of the Nightmare Frequency Questionnaire (Krakow et al.,
2000, 2002). The DDNSI included in the current study assessed the number of nights
(during the previous week) in which participants experienced nightmares. This item was
used as the measure of nightmare frequency.

Depression symptoms—aPatient Health Questionnaire-9 (PHQ-9) is a 9-item depression
module in the Patient Health Questionnaire, a-self-administered diagnostic instrument for
common mental health disorders (Kroenke et al., 2010). Individual items are summed to
calculate a total score for each participant. The total score ranges from 0 to 27, with higher
score indicating greater depression symptoms. The PHQ-9 has a sensitivity of 88% and a
specificity of 88% for major depression (Kroenke et al., 2001).

PTSD symptoms—The PTSD Checklist for the DSM-5 (PCL-5) (Bovin et al., 2016) was
administered to assess PTSD symptoms. The PCL-5 is a 20-item self-report measure of
PTSD symptoms. Individual items are summed to calculate a total score for each participant.
The total score ranges from 0 to 80, with higher score indicating greater PTSD symptoms.
The PCL-5 has demonstrated strong internal reliability (o = .94), test-retest reliability (r =
.82), and convergent validity (rs = 74 to .85) (Blevins et al., 2015).

Data analysis

All analyses were conducted using Stata/MP version 15.1 (StataCorp, 2017). Descriptive
statistics examined the frequency of traumatic, nontraumatic, or no events endorsed by
participants. Participants who endorsed one or more traumatic event(s) were categorized as
having a traumatic event. Participants who endorsed one or more stressful life events but no
traumatic event(s) were categorized as having a nontraumatic event. Participants who did not
endorse any events were categorized as having no event. For each analysis, two-sided testing
was performed with an alpha of 0.05.
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Analyses of covariance (ANCOVAS) were performed to examine differences in insomnia
symptoms, PSQI sleep quality, sleep efficiency, nightmare frequency, depression symptoms,
and PTSD symptoms among participants who endorsed traumatic events, nontraumatic
events, and no events, controlling for the effects of sociodemographic variables. We chose to
focus on sleep efficiency as our main diary-based outcome measure as it is used to inform
insomnia treatment. To further explore this finding, we conducted post hoc analyses of the
variables that comprise sleep efficiency including: total sleep time, sleep onset latency, and
wake after sleep onset from the sleep diary as well as sleep efficiency calculated from the
PSQI (i.e., [number of hours slept/number of hours spent in bed] x 100; see Supplemental
Table 1). Given the specific between-group study hypotheses, no omnibus tests were
performed. Instead, three planned comparisons were tested, 1) comparing traumatic events
VS. nontraumatic events groups, 2) comparing traumatic events vs. no events groups, and

3) comparing nontraumatic events and no events groups. The ANCOVA model was fit
using the regress command, while the planned comparisons were performed with the
contrast command. Adjusted means were computed as a function of precipitating event
type, adjusting for covariates, using the margins command.

The effect size for these planned comparisons was estimated using Cohen’s 4. Cohen’s d
was computed from the ANCOVA analyses by dividing the difference in the adjusted means
by the pooled standard deviation (i.e., mean squared error [MSE]) from the unadjusted
analysis (i.e., the MSE arising from the analysis in which insomnia precipitating event group
is the only predictor in the model) (Olejnik & Algina, 2000).

Follow-up logistic regression analyses were performed to examine differences in ISI,

PCL-5, and PHQ-9 clinical cutoff scores among participants who endorse traumatic events,
nontraumatic events, or no events, controlling for the effects of sociodemographic variables.
Within the no events group, no participants had an ISI total score of >21 (severe insomnia);
therefore, the clinical cutoff score of >14 (moderately severe insomnia) was used (Bastien et
al., 2001). The PCL-5 cutoff score was >32 (clinically significant PTSD symptoms) (Blevins
et al., 2015). Within the no events group, only 1 participants had a PHQ-9 total score

of >19 (severe depression), therefore, the clinical cutoff score of >14 (moderately severe
depression) and >9 (moderate depression) were used (Kroenke et al., 2001).

The logistic regression model was fit using the logistic command and the results of planned
contrasts comparing precipitating event types are reported using odds ratios. To further aid
in the interpretation of the results, the adjusted proportions, by precipitating event type,
adjusting for the covariates were computed (using the margins command).

Insomnia precipitating event frequency

Regarding participants’ reports of events coinciding with insomnia onset, 8.41% (n = 29)
reported no event, 25.80% (n = 89) reported one or more traumatic events, and 65.80% (n =
227) reported one or more nontraumatic events, but no traumatic event. Within the traumatic
event group, 89.89% (n = 80) reported one traumatic event, 8.99% (n = 8) reported two
traumatic events, and 1.12% (n = 1) reported three traumatic events. Within the nontraumatic
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event group, 44.49% (n = 101) reported one nontraumatic event, 36.56% (n = 83) reported
two nontraumatic events, 15.42% (n = 35) reported three nontraumatic events, 3.08% (n
=7) reported four nontraumatic events, 0.44% (n = 1) reported five nontraumatic events.
The specific types of traumatic and nontraumatic insomnia precipitating events and the
frequencies are presented in Table 1.

Differences in sleep variables by insomnia precipitating event type

Sociodemographic variable descriptive statistics for participants who endorsed traumatic
events, nontraumatic events, and no events are included in Table 2. Sleep and psychological
distress variable descriptive statistics, adjusted for sociodemographic covariates, are
presented in Table 3.

Planned comparisons revealed significant differences in insomnia symptom severity among
groups. The traumatic events group reported more severe insomnia symptoms (A= 15.30)
than the no events group (M= 11.88; p=.003; d= 0.66). The nontraumatic events group (M
= 14.16) also reported more severe insomnia symptoms than the no events group (p = .029;
d=0.44). Comparisons also revealed significant differences in PSQI sleep quality among
groups. The traumatic events group (M= 11.70) reported poorer PSQI sleep quality than

the nontraumatic events group (M= 10.66; p=.039; d=0.28) and the no events groups
(M=10.02; p=.042; d=0.46). There were no significant group differences in diary sleep
efficiency (M= 78.03-79.56; p=.59-0.97; d=-0.11-0.005), objective sleep efficiency, (M
=79.82-80.86; p=.42-0.95; d=-0.13-0.11), or nightmare frequency (M= 1.30-2.34; p
=.14-0.47; d=0.10-0.35). Comparisons revealed a significant difference in the duration

of sleep problems, with the traumatic events group (M= 19.59 years) reporting a longer
duration of sleep problems than the nontraumatic events group (M= 14.88 years p=.001, d
=0.41).

Differences in PTSD and depression symptoms by insomnia precipitating event type

Group comparisons revealed significant differences in PTSD symptom severity among
groups. The traumatic events group (M= 35.41) reported more severe PTSD symptoms

than the nontraumatic events group (M= 26.54; p=.004; d = 0.40) and the no events group
(M=17.16; p=.001; d=0.83). The nontraumatic events group also reported more severe
PTSD symptoms than the no events group (p = .049; d= 0.42). Group comparisons also
revealed a significant difference in depression symptom severity, with the traumatic events
group (M= 12.12) reporting more severe depression symptoms than the no events group (M
=8.75; p=.012; d=0.57). Table 4 summarizes group differences.

Clinically significant symptom differences by insomnia precipitating event type

Insomnia symptoms—The odds for reporting moderately severe insomnia symptoms
(i.e., I1SI total score >14) was 3.97 times greater for the nontraumatic events group (OR
3.97,95% CI = 1.34, 11.76, p=.013) and 6.61 times greater for the traumatic events group
(OR 6.61, 95% CI = 2.06, 21.26, p=.002) compared to the no events group. There was no
significant difference in the proportion of moderately severe insomnia cutoff scores between
the traumatic events and the nontraumatic events groups (OR 1.67, 95% CI = 0.92, 3.04,
p=.095). The adjusted probabilities of reporting moderately severe insomnia, PTSD, and

Behav Sleep Med. Author manuscript; available in PMC 2022 June 21.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Carlson et al.

Page 10

depression symptoms by precipitating event type, adjusted for covariates, are shown in Table
5.

PTSD symptoms—The odds for reporting PTSD symptoms above the clinical cutoff (i.e.,
PCL-5 total score >32) was 5.45 times greater for the traumatic events group compared to
the no events group (OR 5.45, 95% CI = 1.75, 16.99, p=.004) and 2.41 times greater for
the traumatic events group compared to the nontraumatic events group (OR 2.41, 95% Cl
=1.30, 4.45, p=.005). There was not a significant difference in the proportion of PTSD
clinical cutoff scores between the nontraumatic events and the no events groups (OR 2.26,
95% CI = 0.80, 6.44, p=.13).

Depression symptoms—Using a PHQ-9 cutoff score of >14 (moderately severe
depression), the odds for reporting moderately severe depression symptoms was 4.55
times greater for the traumatic events group compared to no events group (OR 4.55, 95%
Cl =1.18, 17.59, p=.028). There were no significant differences in the proportions

of moderately severe depression cutoff scores between the traumatic events and the
nontraumatic events groups (OR 1.62, 95% CI = 0.87, 3.03, p=.13) or the nontraumatic
events and the no events groups (OR 2.81, 95% CI = 0.77, 10.23, p=.12). Using a

PHQ-9 cutoff score of >9 (moderate depression), the odds for reporting moderate depression
symptoms was 2.80 times greater for the traumatic events group compared to the no
events group (OR 2.80, 95% CI = 1.04, 7.55, p=.042). The odds for reporting moderate
depression symptoms was 1.87 times greater for the traumatic events group compared to
the nontraumatic events group (OR 1.87, 95% CI = 1.03, 3.42, p=.041). There was not

a significant difference in the proportion of moderate depression cutoff scores between the
nontraumatic events and the no events groups (OR 1.49, 95% CI = 0.61, 3.64, p=.38).

Discussion

The aims of the current study were to describe the traumatic and nontraumatic events that
correspond with insomnia symptom onset in women Veterans and examine differences in
sleep variables and PTSD and depression symptoms among women Veterans who endorsed
traumatic events, nontraumatic events, or no events. The vast majority of women Veterans
identified traumatic or nontraumatic events. Women Veterans who endorsed traumatic events
reported significantly more severe insomnia, depression, and PTSD symptoms and poorer
PSQI sleep quality than those who endorsed no events and significantly more severe PTSD
symptoms, poorer PSQI sleep quality, and a longer duration of sleep problems than those
who only endorsed nontraumatic events. Women Veterans who endorsed nontraumatic
events reported significantly more severe insomnia and PTSD symptoms than women
Veterans who endorsed no events. Significant group differences in insomnia, PTSD, and
depression symptoms were observed across both total scores and clinical cutoff scores.

No significant group differences were observed for diary and objective sleep efficiency or
nightmare frequency.

The current findings are consistent with previous studies in demonstrating that most
individuals with insomnia are able to link an event to the onset of their insomnia symptoms
(Bastien et al., 2004; Healey et al., 1981). Our study builds upon prior work on the
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frequency and impact of traumatic and nontraumatic life events in women Veterans (Lehavot
etal., 2018; Zinzow et al., 2007), suggesting that these events not only contribute to PTSD
symptoms, but also to long-standing insomnia symptoms. The most commonly reported
nontraumatic events in the current study (i.e., interpersonal, military, health, and work/
school) correspond with the commonly reported events observed in the study by Bastien et
al. (Bastien et al., 2004) (i.e., interpersonal, health, and work/school). The one difference
between our findings and those of Bastien et al. (2004) can be attributed to the addition of
the military events category in the current study, which is specific to a Veteran population.

The most commonly reported traumatic events were life threatening illness/injury and sexual
assault. Previous studies have demonstrated that injury, pain, and illness are associated with
greater sleep disturbance (Giannoccaro et al., 2013; Moldofsky, 2001; Taylor et al., 2007).
Additionally, previous studies have found that women Veterans experience high rates of
sexual assault (Maguen et al., 2012; Suris & Lind, 2008). Collectively, the findings suggest
that women Veterans frequently link events involving health and interpersonal relationships
to the onset of their insomnia symptoms. While comorbid medical conditions have received
a great deal of attention in the sleep intervention literature, less research has focused on

the role of interpersonal relationships in behavioral sleep interventions. This is an area that
requires further exploration.

Results also showed that women Veterans who endorsed traumatic or nontraumatic events
reported significantly more severe insomnia symptoms than those who endorsed no

events. These findings suggest that insomnia symptoms are exacerbated in the presence

of clear precipitating event(s), which is consistent with the “3-Ps” model of insomnia
development (Spielman et al., 1987). The absence of a significant difference in insomnia
symptoms between participants who endorsed traumatic events and those who only endorsed
nontraumatic events suggests that the impact of life-threatening events may not always
manifest in the form of more severe insomnia symptoms. Traumatic insomnia precipitating
events may also be uniquely associated with insomnia chronicity and sleep quality. Women
Veterans who endorsed traumatic events reported a longer duration of sleep problems

than those who endorsed nontraumatic events and poorer PSQI sleep quality than women
Veterans who reported nontraumatic events or no events. The findings may indicate

that women Veterans who endorse traumatic insomnia precipitants go without insomnia
treatment longer than women Veterans who endorse nontraumatic insomnia precipitants.
While we cannot determine a causal relationship in the current study, it is possible that
women Veterans who endorsed traumatic insomnia precipitating events also engage in more
problematic sleep-related behaviors and have more factors contributing to sleep problems
(i.e., worry, rumination, grief, and avoidance of sleep) than women Veterans who endorse
nontraumatic events.

Traumatic insomnia precipitating events were also associated with the highest level

of psychological distress. Women Veterans who endorsed traumatic events reported
significantly greater PTSD symptoms than women Veterans who endorsed nontraumatic
events or no events. Women Veterans who endorsed traumatic events also reported
significantly greater depression symptoms than women Veterans who endorsed no events;
however, there was no significant difference in depression symptom severity between
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women Veteran with traumatic and nontraumatic insomnia precipitating events. Collectively,
the findings suggest that traumatic events are associated with increased insomnia and
psychological distress symptom severity among women Veterans. It is unclear to what
extent comorbid PTSD/depression symptoms moderate the course of insomnia symptoms.
Additional research should examine whether women Veterans associate different events
with their insomnia symptoms and symptoms of psychological distress. Women Veterans
may perceive different events to precipitate different symptom sets. For example, some
women Veterans in the current study endorsed multiple traumatic events, attributing their
PTSD symptom onset to one traumatic event and their insomnia symptom onset to another
traumatic event. These perceptions may impact both treatment preference and treatment
response.

While multiple significant differences in sleep and psychological distress variables were
observed in the expected direction among participants in the current study, no significant
group differences were observed for objective and diary sleep efficiency or for nightmare
frequency. The wrist actigraphy and the sleep diary used to assess sleep efficiency were
distinct from the one-time, self-report measures used to assess all other outcome variables
in that the actigraphy and sleep diary were collected prospectively over the course of a
week. The nonsignificant differences for sleep efficiency may be partially attributed to these
methodological differences. The findings may also indicate that traumatic and nontraumatic
insomnia precipitants have a similar impact on sleep efficiency and their differences are
better reflected in measures of patient-reported sleep quality, duration of sleep problems,
and daytime impairment. The lack of significant differences may also be attributed to low
sleep efficiency across all participants, regardless of insomnia precipitating event type (i.e.,
diary sleep efficiency = 78.03-79.56; objective sleep efficiency = 79.82-80.86). It is also
well documented that depressed individuals are more likely to attend to negative information
(Peckham et al., 2010). This may explain why group differences were only observed across
subjective measures of sleep in the primary study analyses. Similarly, there are multiple
methodological and conceptual explanations for the nonsignificant differences observed

for nightmare frequency. A time frame of seven days may have been insufficient and not
allowed for enough variability in nightmare frequency among groups. Another explanation
may be that some women Veterans with insomnia symptoms avoid sleep as a strategy to
avoid having nightmares, limiting the experience of nightmares in the current sample and
the ability to detect significant difference in nightmare frequency. Future research is needed
to better understand the effects of insomnia precipitating events on sleep efficiency and the
experience of nightmares.

Findings of the current study are limited to women Veterans and may not generalize to
other populations. Unstable housing and transportation limitations were exclusion criteria
in the current study, limiting the information gathered from particularly vulnerable women
Veterans. Due to the cross-sectional nature of the current study, causal inferences cannot
be determined and future studies should examine how insomnia precipitating events
(traumatic vs. nontraumatic) impact changes in sleep and mental health symptoms over
time. This was a secondary analysis of baseline data from a behavioral sleep intervention
study and information regarding insomnia precipitating events was limited to concise
descriptions of events provided in an open-response format. The retrospective reporting
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of insomnia precipitating events may also limit the accuracy of participants’ responses. More
sophisticated strategies to gather information regarding insomnia precipitating events may
be useful in future studies. That being said, an iterative process was undertaken to ensure
the validity and reliability of the event coding system, adequate interrater reliability was
achieved, and no previous study has examined the traumatic nature of insomnia precipitating
events. The current study did not include an assessment of lifetime traumatic events,
injuries, or illnesses. It is possible that experiences, which occurred prior to the event(s)
coinciding with insomnia symptom onset, influenced sleep and mental health symptoms and
the potential impact of lifetime traumatic/medical experiences should be examined in future
studies. The sleep diary did not contain a sleep quality item completed daily. The PSQI

was the only measure of sleep quality in the current study. Given the exploratory nature of
the current study, alpha adjustments were not included as part of the analyses; however, the
large number of significant differences observed in the current study cannot be explained

by type errors | alone. Furthermore, on diagnostic measures, total scores and cutoff scores
were examined to demonstrate that group differences were both statistically significant and
clinically meaningful.

The current study has a number of implications for the treatment of insomnia in women
Veterans. Findings suggest that women Veterans who attribute their insomnia symptom onset
to traumatic events may demonstrate a greater need for insomnia treatment as evidenced

by increased symptom severity and comorbid PTSD. Previous studies have demonstrated
that CBT-I is effective at improving sleep patterns in individuals with comorbid psychiatric
conditions, including PTSD (Talbot et al., 2014), and CBT-1 has been shown to contribute
to improvements in depression symptoms (Cunningham & Shapiro, 2018; Wu et al., 2015).
Women Veterans with comorbid insomnia disorder and PTSD would likely benefit from
insomnia treatment. If women Veterans have a positive experience with CBT-I, their
willingness to engage in trauma-focused treatment may increase as well. Presenting women
Veterans with comorbid PTSD and insomnia disorder with all evidence-based treatment
options for PTSD and insomnia is consistent with the shared decision-making model of
clinical practice (Elwyn et al., 2012). Shared decision-making interventions have been
shown to increase Veterans’ initiation of evidence-base treatments for PTSD (Hessinger et
al., 2018; Mott et al., 2014). Finally, given the high rates of sexual trauma among women
Veterans, a greater emphasis on trauma-informed care should be considered in the delivery
of behavioral sleep interventions to women Veterans. Specific considerations include: the
presence of a bed partner, the perceived safety of the sleeping environment, and women
Veterans’ daytime behaviors.

The current findings provide information about the types of events that contribute to
insomnia symptoms among women Veterans and demonstrate that traumatic insomnia
precipitating events are associated with greater symptom severity than nontraumatic events
or no events. While traumatic events are associated with greater symptom severity,

future research is needed to determine how insomnia precipitating events (traumatic

or nontraumatic) impact women Veterans’ treatment preferences, treatment engagement,
and their responses to behavioral sleep interventions. Additional research is also needed

to determine how comorbid PTSD and depression symptoms moderate or mediate the
relationship between insomnia precipitating events and treatment outcomes. Future studies
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should examine potential barriers to both insomnia assessment and treatment in women
Veterans and greater efforts are needed to reach members of particularly vulnerable and/or
underserved groups. A greater understanding of the circumstances that precipitated and/or
perpetuate insomnia symptoms will optimize the delivery of care and improve treatment
outcomes among women Veterans.
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Item 1

When did you first start having problems with your sleep?
DATE: / / [OR]

# OF MOS and/or # OF YRS AGO

Item 2

For some people, a health change or event, such as being ill, having a major surgery, going
into the hospital, or finding out you have a major illness might trigger sleep problems. Were
you experiencing any health changes at the time your sleep problems started?

No (skip to next item)

Yes (continue)
Without going into great detail, what was the event?

Item 3

For some people, a stressful life event, like the death of a family member, job change or job
loss, financial strain, a move, family or home stress, or the birth of a child might trigger sleep
problems. Were you experiencing any stressful events in your life at the time your sleep
problems started?

No (skip to next item)

Yes (continue)
Without going into great detail, what was the event?

Figurel.
Items used to assess the duration of sleep problems and insomnia precipitating events.
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(n=347)
|
Identified No Identified No Response
Event(s) Events Provided
(n=316) (n=29) (n=2)

Traumatic Nontraumatic
Event(s) Event(s)
(n=89) (n=227)
Figure2.

Endorsement of insomnia precipitating events among participants.
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Types and frequencies of traumatic and nontraumatic precipitating events.

Table 1.

Traumatic insomnia precipitating event types

Life threatening injury/illness

Sexual assault

Physical assault

Combat or exposure to war zone

Transportation accident

Sudden violent death (e.g., suicide or homicide)
Unwanted or uncomfortable sexual experience
Natural disaster

Assault with a weapon

Nontraumatic insomnia precipitating event types
Interpersonal events

Military events

Health events

Work/school events

Psychopathology events

Other nontraumatic events

Nontraumatic interpersonal event types *
Pregnancy/childbirth

Bereavement

Iliness of a significant person
Relationship problems
Divorce/separation/romantic breakups
Child caregiving

Adult caregiving

Other interpersonal events

50.56% (/7= 45)
30.34% (1= 27)
8.99% (1= 8)
7.87% (n=7)
4.49% (1= 4)
4.49% (n=4)
2.25% (n=2)
1.12% (n=1)
1.12% (n=1)

46.26% (1= 105)
44.93% (1= 102)
29.96% (/7= 68)
29.52% (= 67)
13.22% (1= 30)
14.54% (1= 33)

28.57% (1= 30)
27.62% (1= 29)
12.38% (7= 13)
9.52% (1= 10)
9.52% (1= 10)
3.81% (n=4)
3.81% (1= 4)
27.62% (1= 29)

Note. Among the 105 women Veterans who reported nontraumatic interpersonal insomnia precipitating events

*
indicates the types of interpersonal events reported.
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Table 2.
Sociodemographic variables among participants.
Total Sample No Events Nontraumatic Event(s) Traumatic Event(s)
Mor % n Mor % n Mor % n Mor % n p
Age (Years) 47.12 47.66 45.26 51.40 <0.001
345 29 226 88
Race/Ethnicity7
Non-Hispanic/Latina White 41.16% 34.48% 39.65% 47.19%  0.35
142 10 90 42
Non-Hispanic/Latina Back/African American 32.17% 24.14% 31.28% 37.08%  0.38
111 7 71 33
Hispanic/Latina 27.54% 31.03% 30.84% 17.98% 0.06
95 9 70 16
Non-Hispanic/Latina American Indian/Native 6.09% 0.00% 7.05% 562%  0.40
Alaskan 2 0 16 5
Non-Hispanic/Latina Asian 4.64% 3.45% 5.29% 337% 0.84
16 1 12 3
Education (Years) 16.03 16.80 16.03 15.77 0.14
344 28 227 89
Income 0.17
<$10,000 8.26% 0.00% 10.81% 4.55%
28 0 24 4
$10,000-20,000 11.21% 17.24% 9.01% 14.77%
38 5 20 13
$20,000-30,000 13.57% 20.69% 11.26% 17.05%
46 6 25 15
$30,000-40,000 11.80% 13.79% 11.71% 11.36%
40 4 26 10
$40,000-50,000 14.16% 3.45% 13.96% 18.18%
48 1 31 16
$50,000-$100,000 26.25% 31.03% 27.03% 22.73%
89 9 60 20
>$100,000 14.75% 13.79% 16.22% 11.36%
50 4 36 10
Relationship status 0.71
Married 33.43% 20.69% 36.41% 30.12%
110 6 79 25
Divorced 24.92% 31.03% 23.50% 26.51%
82 9 51 22
Separated 4.56% 3.45% 4.15% 6.02%
15 1 9 5
Widowed 4.26% 3.45% 3.69% 6.02%

Behav Sleep Med. Author manuscript; available in PMC 2022 June 21.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Carlson et al. Page 22
Total Sample No Events Nontraumatic Event(s) Traumatic Event(s)
Mor % n Mor % n Mor % n Mor % n p

14 1 8 5
Single/Never 32.83% 41.38% 32.26% 31.33%
108 12 70 26

Employment 0.08
Unemployed 50.43% 44.83% 47.14% 60.67%
174 13 107 54
Employed for wages 49.57% 55.17% 52.86% 39.33%
171 16 120 35

Valid N varies according to variable, from n = 329 to n = 347.

fMuItipIe response options can be selected, and thus percentages do not sum to 100%.
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Table 3.

Sleep and psychological variables, adjusted for sociodemographic covariates.

No Events Nontraumatic Event(s)  Traumatic Event(s)
(950'/\2I Cl) (950%I Cl) (950%I Cl)
Insomnia (ISI Total Score) 11.88 14.16 15.30
(9.96, 13.79) (13.47, 14.84) (14.16, 16.44)
Sleep Quality (PSQI Total Score) 10.02 10.66 11.70
(8.63, 11.40) (10.17, 11.16) (10.87, 12.52)
Diary Sleep Efficiency (%) 79.56 78.03 78.10
(74.30, 84.82) (76.15, 79.91) (74.92, 81.28)
Objective Sleep Efficiency (%) 80.86 79.82 80.73
(77.70, 84.02) (78.71, 80.93) (78.86, 82.60)
Duration of Sleep Problems (Years) 15.37 14.88 19.59
(11.35, 19.39) (13.44, 16.32) (17.21, 21.96)
Nightmare Frequency (Nights/Week) 1.30 2.04 2.34
(0.11, 2.49) (1.62, 2.45) (1.64, 3.04)
PTSD (PCL-5 Total Score) 17.16 26.54 35.41
(8.33,25.98) (23.57, 29.51) (30.34, 40.47)
Depression (PHQ-9 Total Score) 8.75 10.70 12.12
(6.49, 11.00) (9.92, 11.49) (10.80, 13.45)

Number of observations vary according to variable, from n =299 to n = 321.

Note. ISI = Insomnia Severity Index, PSQI = Pittsburgh Sleep Quality Index, PCL-5 = PTSD Checklist-5, and PHQ-9 = Patient Health

Page 23

Questionnaire-9. Lower values indicate poorer sleep efficiency and greater PSQI scores indicate poorer sleep quality; analyses controlled for

the following covariates: age, race/ethnicity, years of education, income, relationship status, and employment status.
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Results of planned comparisons across groups according to precipitating event type.

Nontraumatic Events
VS.
No Events

Traumatic Events
VS.
No Events

Traumatic Events
VS
Nontraumatic Events

Insomnia (ISI Total
Score)

Sleep Quality (PSQI
Total Score)

Diary Sleep
Efficiency (%)

Objective Sleep
Efficiency (%)

Duration of Sleep
Problems (Years)

Nightmare
Frequency (Nights/
Week)

PTSD (PCL-5 Total
Score)

Depression (PHQ-9
Total Score)

2.28 (0.23, 4.33) p= 029, d'=0.44
0.65 (-0.83, 2.12) p= .39, d=0.17
-1.53 (~7.14, 4.08) p= .59, d=-0.11
-1.04 (-4.41, 2.32) p= 54, d=—0.13
-0.49 (-4.78,3.81) p= .82, d'=-0.042

0.74 (-0.53, 2.00) p= .25, d=0.25

9.39 (0.05, 18.73) p= 049, d'=0.42

1.96 (-0.44, 4.35) p= .11, d=0.33

3.42 (1.17,5.67) p= 003, d=0.66
1.68 (0.06, 3.30) p= 042, d'=0.46
—1.46 (~7.66, 4.74) p= .64, d="20.11
-0.13 (-3.84, 3.58) p= .95, d=
-0.015

4.22 (-0.47,8.91) p= .078, d=0.37

1.04 (-0.35, 2.44) p= 14, d=0.35

18.25 (7.97, 28.53) p= .001, d=0.83

3.38(0.73, 6.02) p= 012, d=0.57

1.14 (-0.21, 2.50) p=.098, d=0.22

1.03 (0.053, 2.01) p= 039, d=0.28

0.07 (-3.68, 3.83) p= .97, d=0.005

091 (-1.30,3.12) p= 42, d=0.11

4.70 (1.88, 7.53) p=.001, d=0.41

0.30 (-0.52, 1.13) p= .47, d=0.10

8.86 (2.90, 14.83) p= 004, d'= 0.40

1.42 (-0.15, 2.99) p= 075, d=0.24

Note. Tabled values show differences in adjusted means, 95% confidence interval for the difference, p value of the comparison, and the effect size

expressed as Cohen’s d.

Number of observations vary according to variable, from n = 299 to n = 321; ISI = Insomnia Severity Index, PSQI = Pittsburgh Sleep Quality

Index, PCL-5 = PTSD Checklist-5, and PHQ-9 = Patient Health Questionnaire-9. Lower values indicate poorer sleep efficiency and greater PSQI
scores indicate poorer sleep quality; analyses controlled for the following covariates: age, race/ethnicity, years of education, income, relationship
status, and employment status.
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Adjusted probabilities of meeting clinical cutoffs for insomnia, PTSD, and depression symptoms by

precipitating event type, adjusted for covariates, with 95% confidence intervals.

OR (95% CI)

No Event(s) No Events
VS. Vs, Traumatic Event(s)
Nontraumatic Traumatic Nontraumatic Traumatic vs. Nontraumatic
No Events Event(s) Event(s) Event(s) Event(s) Event(s)
Insomnia: 0.19 (0.04, 0.45 (0.38, 0.51) 0.56 (0.45, 3.97 (1.34, 11.76) 6.61 (2.06, 1.67(0.92, 3.04)
1SI Total Score >14 0.34) 0.67) 21.26)
(Moderately
severe)
PTSD: 0.26 (0.09, 0.42 (0.35, 0.48) 0.61 (0.50, 2.26 (0.80, 6.44) 5.45 (1.75, 2.41(1.30, 4.45)
PCL-5 Total Score 0.43) 0.71) 16.99)
>32 (Clinically
significant)
Depression: 0.43 (0.24, 0.52 (0.45, 0.58) 0.65 (0.55, 1.49 (0.61, 3.64 2.80 (1.04, 7.55) 1.87 (1.03, 3.42)
PHQ-9 Total Score 0.61) 0.76)
>9 (Moderate)
>14 (Moderately 0.13 0.28 (0.22, 0.34) 0.37 (0.26, 2.81(0.77,10.23) 4.55 (1.18, 1.62 (0.87, 3.03)
severe) (-0.002, 0.48) 17.59)
0.26)

Note. ISI = Insomnia Severity Index, PCL-5 = PTSD Checklist-5, and PHQ-9 = Patient Health Questionnaire-9; analyses controlled for the
following covariates: age, race/ethnicity, years of education, income, relationship status, and employment status.
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