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Abstract
Background Insomnia is a well-recognized co-morbid condition in veterans with post-traumatic stress disorder (PTSD) with
negative personal and social consequences. Cognitive behavioral therapy (CBT) is considered an efficacious treatment, yet little
attention has been devoted to treatment response in this population. The aim of this study was to identify factors that may predict
clinical response to CBT for insomnia (CBT-I) in veterans with PTSD.
Methods A retrospective chart review of 136 veterans with PTSD-related insomnia was conducted. Epworth Sleepiness Score
(ESS), PTSD Checklist (PCL), and Insomnia Severity Index (ISI) were assessed at baseline. We converted prescribed antide-
pressant and hypnotic dosages before and after CBT-I to dose equivalent of fluoxetine diazepam, respectively. A 6-point
reduction or greater in ISI scores at 6-month follow-up visit was defined as CBT-I responsiveness.
Results CBT-I responsiveness was observed in 47% of veterans with PTSD. Seventy-seven percent completed treatment. Lack of
perceived benefit was the most given reason for failure to return for follow-up. In contrast to hypnotics, antidepressants usage
decreased in those who had experienced benefit from CBT-I (p = 0.001). Younger age, non-white race, and use of hypnotics prior
to behavioral therapy were independently associated with lack of response to CBT-I.
Conclusions While CBT-I ameliorates insomnia in veterans with PTSD, the use of hypnotics prior to instituting behavioral
therapy may negatively affect the response rate to CBT-I. Future studies should examine whether racial and cultural influences
on the generation of insomnia in veterans with PTSD affects the response to CBT-I.
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Introduction

Sleep disturbances are considered a hallmark of combat-
related post-traumatic stress disorder (PTSD) [1, 2]. Nearly

two-thirds of the 2.5 million U.S. military personnel who
served in Afghanistan (Operation Enduring Freedom, OEF)
and Iraq (Operation Iraqi Freedom, OIF) reported insomnia
problems after returning home [3, 4]. The consequences of
insomnia in veterans with PTSD have been highlighted in
several investigations [5]. In addition to its social and financial
toll, insomnia is associated with serious health conditions,
greater healthcare utilization, and worsening psychiatric ail-
ments including PTSD, alcohol abuse or dependence, depres-
sion, and suicidality [6–9].

With the increased awareness of PTSD-related insomnia
and its complications, national guidelines recommend the
use of cognitive behavioral therapy for insomnia (CBT-I) as
the standard treatment approach for managing this sleep dis-
order [10]. CBT-I targets specific behaviors and thoughts by
combining stimulus control (associating the bed and bedroom
with sleep), sleep restriction (increasing the homeostatic drive
to sleep by reducing time in bed), and cognitive therapy (ad-
dressingmaladaptive beliefs about sleep, and reducing anxiety
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about sleep and the consequences of not sleeping). CBT-I has
been shown to be a successful and a cost-effective treatment
for insomnia in veterans with PTSD [11]. From baseline- to
post-treatment, CBT-I yields improved sleep architecture, at-
tenuates insomnia severity, and ameliorates depression. Its
effects are alsomaintained past the conclusion of the treatment
period which offers a significant advantage over long-term
pharmacotherapy, where the risk of side effects and potential
drug interactions can complicate the management of other
coexisting conditions [11].

Whereas standard CBT-I may enhance sleep quality, evi-
dence suggests that as many of 50% of patients with PTSD
who achieve remission following treatment continue to expe-
rience residual insomnia [11]. Earlier studies in patients with
primary insomnia without PTSD found that demographic var-
iables have not been consistent predictors of favorable out-
comes of CBT-I [12, 13] while baseline usage of sleep medi-
cations is associated with reduced treatment gains [14]. Given
that the vast majority of insomnia patients with PTSD can be
characterized as comorbid cases, further investigation on pre-
dictors of treatment response in a sample more characteristic
of trauma-associated insomnia is warranted. The study objec-
tives are to determine the fraction of veterans with PTSD who
showed reliable improvement in sleep following treatment
outside a controlled environment (i.e., clinical trials) and to
identify pretreatment characteristics that may predict reliable
change.

Methods

Participants

The study was approved by the Institutional Review Board of
the VAWestern New York Healthcare System (VAWNYHS).
Participants’ records of eligible veterans at the VA Western
New York Healthcare System were reviewed between
January 2013 and September of 2017. Inclusion criteria in-
cluded veterans between the ages of 18 and 75 years who
(1) had chronic PTSD of at least 3 months’ duration based
on Diagnostic and Statistical Manual of Mental Disorders
(DSM), fourth and fifth edition diagnostic criteria (because
of the study time frame that spanned the transition from
DSM-IV to DSM-5); (2) have been on stable psychotropic
medications for at least 3 months prior to baseline assessment
if they were receiving psychotropic agents; (3) had persistent
DSM-IV or DSM-5 defined insomnia for at least 3 months
prior to presentation; and (4) received at least one session of
CBT-I. Exclusion criteria included history of obstructive sleep
apnea def ined as apnea hypopnea index ≥ 5 by
polysomnography, restless leg syndrome, any hospitalization
in the previous 3 months, and current night shift work. Both

PTSD and insomnia diagnoses were assessed by a psycholo-
gist and a sleep specialist, respectively.

Descriptive characteristics (e.g., age, sex, race and ethnic-
ity, marital status, and combat history), DSM-IV/5-based in-
somnia classification, comorbid medical and psychiatric con-
ditions were collected at the time of referral to the sleep clinic.
We extracted also pre-treatment polysomnographic data from
all selected cases including sleep onset latency (SOL), total
sleep time (TST), sleep efficiency (SE), and arousal index. A
list of prescribed medications for sleep was compiled at base-
line and at the date of the last visit. These were sorted into four
categories: hypnotics, antidepressants, antipsychotics, and
others. To evaluate the prescribed dosages, we converted the
antidepressant/antipsychotic dosages to dose equivalent of
fluoxetine [15] and the hypnotic dosages to dose equivalent
of diazepam [16]. The conversion calculation approximates a
reasonable equipotent dose between two oral agents based on
published equipotent estimates whereby we multiply the mil-
ligram of drug that the patient is taking per day by the fluox-
etine or diazepam conversion constant.

Procedures

The specific protocol for CBT-I used by the Insomnia clinic at
the VAWNYHS was developed in accordance with standard-
ized manuals for the treatment of insomnia [17]. Treatment
plan comprised four sessions delivered individually with each
session lasting between 30 and 45 min. As with traditional
CBT approaches, CBT-I comprises techniques that involve
self-monitoring, behavior modifications, and cognitive
restructuring. The behavioral components of CBT-I included
sleep restriction therapy, modified stimulus control, and relax-
ation training. Sleep restriction therapy consisted of curtailing
time in bed to more closely approximate actual sleep time.
Participants were also instructed to maintain a consistent aris-
ing time, even after a poor night’s sleep, to synchronize the
endogenous circadian rhythm that regulates sleep and wake-
fulness. Modified stimulus control techniques were designed
to teach participants to associate the bed and bedtime with
sleep as opposed to frustrating wakefulness and Btrying^ to
sleep. Participants were instructed to (1) use the bedroom pri-
marily for sleep and sex; (2) go to bed only when drowsy; (3)
if unable to fall asleep within 20 to 30 min, get out of bed and
go to another room to engage in a quiet, relaxing activity until
drowsy except when getting out of bed may prove to be un-
comfortable (during winter months) or raise concerns about
fear of falling due to underlying medical conditions. Instead,
patients were asked to engage in worry-incompatible activity
(e.g., reading) until drowsy; and (4) repeat this step as often as
necessary and use for middle-of-the-night awakenings.
Relaxation techniques involved muscle relaxation, breathing,
and mental focusing techniques that were practiced during the
day and at bedtime. Treatment was delivered by clinical
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graduate trainees and supervised by a behavioral sleep spe-
cialist. Once treatment sessions were completed, follow-up
visits were made at the discretion of the treating physician
but a 6-month follow-up visit was scheduled for all
participants.

Measurements

The Epworth Sleepiness Scale (ESS) [18], the PTSD
Checklist (PCL) [19], and the Insomnia Severity Index (ISI)
[20] were administered prior to initiating CBT-I. The ESS is a
self-administered 8-item questionnaire used index to measure
sleep propensity. Scores range from 0 to 24, with a cutoff of >
10 representing clinically significant sleepiness. The PCL is a
17-item self-report questionnaire that is widely used in mili-
tary and civilian population to assess the severity of PTSD
symptoms. A total symptom severity score (range 17–85)
can be obtained by summing the scores from each of the 17
items that have response options from 0 Bnot at all^ to 4
Bextremely.^ Psychometric evaluations of PCL scores have
found them to have high internal consistency in samples of
war veterans (α = .95) [21] as well as civilians (α = .95) [22].
The ISI is a 7-item measure of perceived insomnia severity.
The ISI assesses sleep difficulties and distress, and impair-
ment related to the sleep disturbance. Total scores range from
0 to 28, with a higher score indicative of greater insomnia
severity. The ISI has excellent internal consistency
(Cronbach α = 0.74) and temporal stability (r = 0.80) [20].
Based on prior studies, we have considered a 6-point reduc-
tion or greater in ISI scores from baseline to 6-month follow-
up was used to define a CBT-I responsive group [23]. Failure
to complete CBT-I sessions was coded as CBT-I non respon-
sive. Those who did not show up for the 6-month visit were
coded based on the ISI scores obtained at the last visit to the
clinic.

Statistical analysis

Continuous variables were reported as mean ± standard devi-
ation. Means were compared using the Student’s t test when
normally distributed and the Mann-Whitney test otherwise.
Proportions were compared using the chi-square test with
Yates correction or Fisher exact test. A total of 34 multiple
imputations by using the Markov Monte Carlo method was
used to impute missing values for variables entered in the
analyses based on the average missing data rate [24]. A logis-
tic regression was performed to ascertain independent factors
responsible for failure to benefit from CBT-I. Only significant
clinical and demographic variables from the initial group com-
parisons (p ≤ 0.1) were entered as confounders in the logistic
regression analyses. All potential explanatory variables in-
cluded in the multivariable analyses were subjected to corre-
lation matrix for analysis of collinearity. Variables with

association among each other were not included in the multi-
variable model. Results are presented as odds ratios (OR) with
95%confidence intervals (CI). All tests were two-tailed with a
0.05 significance level. All analyses were performed with
STATA software, version 13 (StataCorp, College Station,
TX).

Results

Study population

From March 2016 to September 2018, 221 veterans with
PTSD were evaluated at the VA Western New York
Healthcare sleep clinic for insomnia (Fig. 1). As part of the
initial workup, a polysomnogram was conducted to exclude
the presence of coexistent sleep disorders. One hundred
eighty-eight patients were referred for CBT-I. Thirty-seven
declined behavioral therapy and 15 did not show up for their
initial appointment leaving 136 cases for analyses. Patients
included 105 men and 31 women between 20 and 74 years
old with an average of 46.9 years. The majority were identi-
fied as white (74%). African-American and Hispanic veterans
represented 21% and 5% of the sample, respectively.

Of all the records reviewed, 91% of the insomnia were
attributed to co-existing psychiatric conditions including de-
pression and PTSD. Only 9% were labeled as primary insom-
nia. In 87% of the cases, insomnia either preceded or devel-
oped within 6 months of PTSD diagnosis. The majority of
patients (72%) described their insomnia as both sleep-onset
and sleep-maintenance. Sleep-onset insomnia alone
accounted for 6% while sleep-maintenance insomnia alone
represented 21%. The average ISI score for participants prior
to CBT-I was 20.2 ± 3.3. The use of hypnotics was reported in
61 patients out of 136 (44%) of the study population and
consis ted of benzodiazepines (n = 53) and non-
benzodiazepine gamma aminobutyric acid (GABA) receptor
agonists (n = 8). Sixty-two percent of the patients were also
receiving psychotropic medications at the time CBT-I was
delivered. Among those, half were prescribed antidepressants
and 35% were taking antipsychotic agents. Within the antide-
pressants, selective serotonin reuptake inhibitors (SSRIs) were
the predominant choice while quetiapine and mirtazapine
accounted for the most frequently prescribed antipsychotics.

CBT-I attendance and follow-up

Twenty-four patients (18%) completed only one CBT-I ses-
sion and thirty-one (23%) did not return for follow-up visit at
the 6-month appointment. Although the reasons for failing to
complete the treatment sessions were not provided, 26 of the
31 patients who failed to return for the 6-month appointment
had reported lack of perceived benefit. The remaining five
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either were hospitalized for worsening of their psychiatric
conditions (n = 3) or were unable to attend due to time con-
straints (n = 2). Neither the demographic characteristics nor
the number of sessions attended differed in terms of age,
sex, or race, from those who had returned for their 6-month
follow-up.

CBT-I treatment outcomes

Out of the 136 cases, 65 (47%) patients had a drop of six
points or greater in ISI. Table 1 displays the demographic

and baseline clinical characteristics of those who had a clini-
cally meaningful response to CBT-I and those who did not.
The group who experienced improvement in insomnia was
older and predominantly white. African-Americans and
Hispanic veterans had significantly lower CBT-I response rate
compared to White veterans (6% versus 19%, p = 0.001). Sex
distribution and combat experience were comparable in both
groups. Similarly, the severity of insomnia and the severity of
PTSD were no different at baseline between responders and
non-responders to CBT-I (p = 0.78 and p = 0.31, respectively).
On diagnostic polysomnography, sleep onset latency was

Fig. 1 Study flow diagram

Table 1 Characteristics of the
patient population at baseline CBT-I responsive (n = 65) CBT-I non responsive (n = 71) p value

Age, years 50.2 ± 13.3 43.9 ± 40.8 0.007

Sex, (M/F) 52/13 51/20 0.39

Race, n (%) 0.001

Whites 57 (88) 44 (62)

Non-Whites 8 (12) 27 (38)

Combat PTSD, n (%) 28 (43) 35 (49) 0.47

Nightmares, n (%) 32 (49) 35 (49) 0.99

Depression, n (%) 29 (45) 33 (46) 0.64

ESS 8.4 ± 3.9 8.1 ± 5.1 0.8

ISI 20.8 ± 3.3 20.2 ± 3.3 0.78

PCL 46.8 ± 10.2 48.5 ± 7.9 0.31

Polysomnography

SOL, min 21.6 ± 24.0 34.2 ± 25.25 < 0.001

TST, min 301.2 ± 110.4 295.2 ± 92.4 0.79

SE, % 79.2 ± 6.4 76.8 ± 7.1 0.62

REM, % 0.19 ± 0.16 0.13 ± 0.13 0.04

Arousal index, 1/h 24.3 ± 12.8 29.1 ± 13.5 0.74

ESS, Epworth Sleepiness Scale; ISI, Insomnia Severity Index; PCL, PTSD Checklist; SOL, sleep onset latency;
TST, total sleep time; SE, sleep efficiency
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longer for veterans who failed to respond to CBT-I compared
to those who had a favorable response (p < 0.001). Similarly,
the percentage of total sleep time spent in REM was higher in
CBT-I responders than CBT-I non-responders (p = 0.04).
However, there was no difference in the total sleep time, sleep
efficiency, or arousal index between the two groups.

Table 2 shows the list of psychotropic medications pre-
scribed to veterans at the time CBT-I was initiated. There
was no difference in the prescription rate of antidepressants
or antipsychotics between CBT-I responders and CBT-I non-
responders at baseline. However, 25% of veterans who had a
favorable response to CBT-I were receiving a combination of
trazodone and SSRI at baseline compared to 6% who had no
improvement after CBT-I (p = 0.002). Conversely, the pre-
scription rate of benzodiazepines and non-benzodiazepine
GABA receptor agonists were significantly higher at baseline
in the CBT-I non-responders group than the CBT-I responders
(p = 0.005). Benzodiazepines and non-benzodiazepineGABA
receptor agonists accounted for 87% and 13% of the total
hypnotics respectively. The listed indications for the use of
hypnotics included insomnia (68%), anxiety (24%), and
PTSD (8%). Of interest, there was no significant difference
in prazosin use between CBT-I responders and CBT-I non-
responders (12% versus 6%, p = 0.34; respectively).

The dose equivalent of antidepressants/antipsychotics prior
to CBT-I was comparable between the CBT-I responders and
non-responders (27.3 ± 20.8 mg and 21.1 ± 20.7 mg, respec-
tively; p = 0.11). Following CBT-I, the dose equivalent of
antidepressants/anti-psychotics decreased in both groups but
the difference was statistically significant only for those who
had improvement in their insomnia scores (21.1 ± 19.8 mg
and 17.4 ± 15.1, respectively; p = 0.001) (Fig. 2). As for hyp-
notics use, the diazepam equivalent dose was higher in the
non-responders in comparison to responders both prior and
after CBT-I (p = 0.01 and p = 0.002, respectively) but there
was no change in the dose equivalent of hypnotics following
CBT-I in either CBT-I responders or CBT-I non-responders
compared to baseline (p = 0.60 and p = 0.28, respectively)
(Fig. 3).

Using a multivariate analysis, younger age, non-White, and
use of hypnotics prior to behavioral therapy were indepen-
dently associated with lack of response to CBT-I (Table 3).

Discussion

The findings of the current study show that less than half of
veterans with PTSD experience clinical improvement in in-
somnia 6-month after CBT-I. Although the rate of CBT-I at-
tendance was comparable among responders and non-re-
sponders, age, race, and prior use of hypnotics were indepen-
dently associated with CBT-I treatment response in veterans
with PTSD.

The preponderance of insomnia research treatment out-
come to date examining race and ethnicity has focused on
broad patterns of mental health usage and its efficacy in the
general population. Despite the evidence that CBT-I is an
efficacious intervention for reducing insomnia, the majority
of PTSD participants in these efficacy trials were identified
as Caucasians [11, 25] leading to questions about whether
these findings can be extrapolated to ethnical minorities. Our
CBT-I protocol was based on established norms that have not
been validated among veterans with diverse ethnic and racial
background. In essence, there are no studies to our knowledge
that have been designed to assess whether there is any differ-
ence in treatment effectiveness of CBT-I betweenWhites, eth-
nic or racial minorities. Recent meta-analyses revealed that
individuals who are categorized as African Americans (AA)
show consistently shorter sleep duration, poorer sleep efficien-
cy, greater onset latency, and worse overall sleep quality rela-
tive to Whites [26, 27]. In particular, studies indicate shorter
sleep duration, poorer sleep efficiency, greater onset latency,
and worse overall sleep quality among AAs relative to Whites
[26, 28]. However, it is unknownwhether these sleep derange-
ments are replicated in veterans with PTSD. More important-
ly, we have no data to assess whether the constructs of CBT-I
in veterans with PTSD are affected by race and ethnical diver-
sities. Previous studies examining depression in low-income

Table 2 Prescribed treatment for
insomnia at presentation CBT-I responsive (n = 65) CBT-I non responsive (n = 71) p value

Antidepressants 29 (21) 39 (28) 0.23

SSRIs, n (%) 25 (38) 32 (45) 0.44

Trazodone, n (%) 20 (31) 11 (15) 0.03

Antipsychotics, n (%) 20 (31) 28 (39) 0.29

Quetiapine, n (%) 8 (12) 12 (17) 0.45

Mirtazapine, n (%) 4 (6) 4 (5) 0.89

Others, n (%) 8 (12) 12 (17) 0.45

Hypnotics*, n (%) 21 (32) 40 (56) 0.005

SSRI, selective serotonin reuptake inhibitors

*Hypnotics refer to benzodiazepines and non-benzodiazepine GABA receptor agonists

Sleep Breath (2019) 23:635–643 639



African-American women found that interventions which re-
lied on culturally adapted forms of CBT are more effective
than non-adapted forms of CBT in terms of dropout rates
and improvement in symptoms and functioning [29]. Hence,
culturally adapted behavioral interventions may be more ef-
fective when these adaptations are specific or targeted to a
particular racial/ethnic group [30]. However, in order to
cross-culturally adapt survey instruments, a conceptual frame-
work should be established based on the followingmilestones:
(1) translation (backward, forward, and comparison), (2) qual-
itative analysis to assess the cultural competence or content
validity of the translated survey instrument, and (3) field test
and analyses to determine reliability and validity. Future

studies also should examine, through mediational analyses
and dismantling studies, whether the model of the cultural
influences on the generation of insomnia in veterans with
PTSD is accurate, and whether the interventions identified in
the model lead to improvement.

In line with other investigations, we found that benzodiaz-
epines and non-benzodiazepine GABA receptor agonists re-
main commonly prescribed in this population [31, 32].
Benzodiazepines and non-benzodiazepine GABA receptor
agonists have historically been used as effective treatment
for anxiety, irritability, and/or insomnia associated with
PTSD. However, several randomized controlled trials have
concluded that these agents, notably the benzodiazepines,
are unlikely to be effective long-term hypnotics or anxiolytics
[33, 34]. There is evidence to suggest that benzodiazepines
may in fact increase posttraumatic behaviors upon subsequent
exposure to stress, indicating that the fear-sensitizing effects
of benzodiazepines may act synergistically with trauma-
related fear, creating a generalized fear response to subsequent
stressors [35, 36]. The most recent VA/DoD Clinical Practice
Guideline for Management of Post-Traumatic Stress specifi-
cally recommended against long-term use of these drugs [37].
The findings of this study add to the significance of the VA/
DoD guidelines by showing that benzodiazepines may also
prohibit substantial benefit from CBT-I. Rather than augment-
ing psychotherapy, benzodiazepines seem to reduce or even
inhibit recovery. Benzodiazepines can impair that experience
by dulling emotions, decreasing learning efficiency, and
inhibiting memory processing of material learned in therapy
[38]. As such, benzodiazepines-induced emotional numbness
directly interferes with the therapeutic effects of exposure to
anxiety-provoking stimuli by inhibiting fear activation, a nec-
essary step for effective behavioral therapy [39]. By hamper-
ing the ability to process these distressing events, resurgence
of maladaptive behaviors serves only to perpetuate the cycle
of insomnia. Accordingly, prescriptions of hypnotics in this
population ought not to be considered unless behavioral ther-
apy is deemed to be ineffective or unless the benefits of hyp-
notics outweigh their serious adverse effects. This recommen-
dation, however, may not be applicable in cases where hyp-
notic agents are used as adjunct treatment with CBT-I. There is
evidence to suggest that the addition of a hypnotic agent to
CBT-I may produce incremental improvements of sleep laten-
cy, time awake after sleep onset, and sleep efficiency during
initial therapy [40].

In our experience, veterans with PTSD are often resistant to
attempts of reducing or withdrawing their hypnotic prescrip-
tions [41] because the perception of loss of sleep quality with
drug withdrawal produces a kind of dependence that overrides
the long-term consequences of chronic benzodiazepine use.
This hypothesis is further substantiated by the fact that we
have not observed a reduction in the use of hypnotics among
veterans with PTSD after completion of CBT-I despite

Fig. 3 Comparison of changes in diazepam dose equivalent between
responders (R) and non-responders (NR) at baseline and at follow up.
The graph also depicts the changes in each group of the fluoxetine dose
equivalent from baseline to post intervention

Fig. 2 Comparison of changes in fluoxetine dose equivalent between
responders (R) and non-responders (NR) at baseline and at follow up.
The graph also depicts the changes in each group of the fluoxetine dose
equivalent from baseline to post intervention
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amelioration in the severity of their insomnia. A prior random-
ized trial of CBT-I in chronic psychiatric conditions showed
similarly no change in hypnotics use among hypnotic-
dependent patients [42]. In contrast, we found a significant
change in antidepressants use after CBT-I. Given that depres-
sion was a frequent diagnosis in our population, it is plausible
that amelioration of insomnia in those who responded to CBT-
I may have reduced the severity of depression, and thus the
dosage of antidepressants. Although no quantifiable assess-
ment of depression severity was recorded pre- or post-CBT-I
in this study, a randomized controlled study of 30 patients with
both major depression disorder and insomnia showed that
augmenting an antidepressant with a brief, symptom focused,
CBT-I in patients with major depressive disorder produced
higher remission rates for both depression and insomnia [43].

It has been alluded recently that the impact of cognitive
processes on subjective sleep parameters may be dependent
on objective sleep duration. A short sleep duration of 6 h or
less was associated with a blunted response to CBT-I com-
pared to individuals with insomnia and objective normal sleep
duration above 6 h [44]. We were not able to ascertain any
difference in insomnia severity outcome based on PSG-
measured sleep duration between CBT-I responders and
CBT-I non responders. This inconsistency may be attributed
to the fact that the distinction between short and normal sleep
duration has been established in patients with primary insom-
nia, a condition representing less than 10% of our study
sample.

Admittedly, this study had several limitations that merit
consideration. First, the overall sample size is relatively small
and this may limit the generalizability of our results. Because
of the retrospective design of the study, we may have missed a
number of factors that could influence the treatment outcome.
Second, the CBT-I model administered in our sleep clinics
was delivered via individual therapy sessions. We might have
obtained different findings with group treatment models or
individual treatment sessions supplemented by programmed
self-help or interactive internet-based interventions. Third, the
participants in our study were recruited and selected based on
insomnia defining criteria according to the DSM-IV and
DSM-5 which may introduce heterogeneity into the study
population. In DSM-5, the criteria to meet insomnia disorder
require that the sleep problems have to occur at least 3 days
per week and be present for at least 3 months [45], while for
DSM-IV, symptoms had to be present for at least 1 month with

no set minimum amount of days per week specified, although
in clinical practice, a minimum of 3 days per week was con-
ventional. From the chart reviews, all of the participants in our
study suffered from self-reported insomnia at least 3 days a
week and for 3 or more months thus satisfying the criteria for
insomnia disorder according to the DSM-5 hence reducing
any significant differences in the diagnostic criteria for insom-
nia between DSM-IVand DSM-5. Fourth, the findings in this
study were mostly related to patients with insomnia predom-
inantly related to other mental disorders and may not be ap-
plicable to veterans with primary insomnia. Further evaluation
may be warranted when it comes to other types of insomnia.
Fifth, prior studies have established that insomnia in subjects
with PTSD may be driven by the frequency and intensity of
nightmares common in PTSD [11, 46]. Despite the compara-
ble nightmare prevalence between CBT-I responders and
CBT-I non-responders in our population, a complete assess-
ment of the severity of nightmares was not available in the
medical records. In addition, we cannot exclude the possibility
that nightmare severity may have contributed to lack of CBT-I
response. Lastly, we have used the last observation carried
forward for missing values. This assumption may introduce
biased treatment effects when this assumption is not justified
[47].

In conclusion, our results indicate that in veterans with
PTSD and insomnia, variation in the clinical response to
CBT-I may be accounted for by differences in age and
ethnocultural factors. Although it may be tempting to treat
PTSD-associated insomnia with hypnotics, benzodiazepines,
and non-benzodiazepines GABA receptor agonists may blunt
the benefits of CBT-I, and are best to be avoided due to evi-
dence of long-term risks outweighing evidence of any short-
term benefits.
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