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Abstract

Introduction: Individuals exposed to interpersonal violence (IPV) commonly develop 

posttraumatic stress disorder (PTSD) with co-occurring depression and insomnia. Standard PTSD 

interventions such as cognitive processing therapy (CPT) do not typically lead to remission or 

to improved insomnia. Cognitive behavioral therapy for insomnia (CBTi) improves insomnia in 

individuals with PTSD, but PTSD severity remains elevated.

Objective: Determine whether sequential treatment of insomnia and PTSD is superior to treating 

only PTSD.

Methods: In a 20-week trial, 110 participants exposed to IPV who had PTSD, depression and 

insomnia were randomized to CBTi followed by CPT or to attention control followed by CPT. 
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Primary outcomes following CBTi (or Control) were 6-week change in score on the Insomnia 

Severity Index (ISI), Clinician-Administered PTSD Scale (CAPS), and Hamilton Rating Scale for 

Depression (HAM-D). Primary outcomes following CPT were the 20-week change in scores.

Results: At 6 weeks, the CBTi condition had greater reductions in ISI, HAM-D and CAPS 

scores than the attention control condition. At 20 weeks, participants in the CBTi+CPT condition 

had greater reductions in ISI, HAM-D and CAPS scores compared to Control+CPT. Effects were 

larger for insomnia and for depression than for PTSD. Similar patterns were observed with respect 

to clinical response and remission. A tipping point sensitivity analyses supported the plausibility 

of findings.

Conclusions: The sequential delivery of CBTi and CPT had plausible, significant effects on 

insomnia, depression and PTSD compared to CPT alone. Effects for PTSD symptoms were 

moderate and clinically meaningful.

Keywords

insomnia; posttraumatic stress disorder; depression; interpersonal violence; cognitive-behavioral 
therapy

Introduction

A large majority of the general population will experience a traumatic event in their lifetime 

and approximately 6% will subsequently meet criteria for posttraumatic stress disorder 

(PTSD) [1–3]. Individuals exposed to interpersonal violence (IPV)-related traumas are at 

elevated risk of developing PTSD compared to those exposed to other civilian traumas 

[4]. In addition, approximately half of individuals with PTSD have a comorbid diagnosis 

of major depressive disorder (MDD). The co-occurrence of depression with PTSD is also 

elevated among those exposed to interpersonal traumas [5, 6].

Sleep disturbance is a core feature of both PTSD and depression [7]. Insomnia is the most 

commonly endorsed PTSD symptom, often persists following targeted PTSD interventions 

[8], and blunts treatment response [9]. Insomnia interventions delivered to patients with 

PTSD can dramatically improve sleep, but both PTSD and depressive symptoms remain 

elevated [9]. Such clinical realities are well-suited for applying the sequential model of 

treatment [10–12], which consists of delivering two treatments consecutively The sequential 

model has been applied primarily to depressive disorders, successfully administering various 

sequential combinations of pharmacotherapy and/or psychotherapy [11]. With respect to 

insomnia as the co-occurring condition, several trials have evaluated the co-administration of 

antidepressant pharmacotherapy and either hypnotic pharmacotherapy [13, 14] or cognitive-

behavioral therapy for insomnia (CBTi) [15–17]. Sequential or concurrent approaches for 

PTSD and insomnia have been suggested [18], but few such approaches have been tested.

One such approach was undertaken in a pilot randomized controlled trial (RCT) in which 23 

participants first completed prolonged exposure, an evidence-based treatment for PTSD, and 

were then randomized to receive either supportive care or imagery rehearsal therapy (IRT) 

and CBTi, which are first line treatments for nightmares and for insomnia, respectively [19]. 

In this small pilot study, the combined sleep treatments were associated with additional post-
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trauma treatment improvements in sleep outcomes following the PTSD treatment relative to 

the control condition that did not reach statistical significance [19].

IRT for nightmares was also assessed in a sequential treatment RCT comparing IRT 

followed by CBT for PTSD to wait-list plus CBT in a sample of 42 sexual assault 

survivors [20]. Although IRT was superior to waitlist before the second sequenced 

treatment was delivered, the improvements in PTSD and nighttime symptoms did not differ 

significantly between conditions after both groups received CBT. Galvoski and colleagues 

[21] randomized 108 female interpersonal assault survivors to either sleep-directed hypnosis 

or a symptom monitoring control condition with all participants then receiving cognitive 

processing therapy (CPT), which has demonstrated efficacy in reducing PTSD and 

depressive symptoms [22]. Following CPT, both conditions evidenced improvements in 

sleep and PTSD measures that did not differ between conditions. Participants in the 

hypnosis+CPT condition did have greater reductions in depression symptoms. Findings from 

the two pilot studies that may have been underpowered and the larger trial that did not use 

a robust or evidence-based insomnia treatment (i.e., hypnosis), are intriguing in that initial 

therapeutic benefits appear to accrue when targeting sleep first, but inconclusive with respect 

to the application of the full sequential model to treating comorbid insomnia and PTSD.

We conducted the current RCT to identify the role of insomnia treatment in PTSD and 

depression treatment outcomes in survivors of IPV as fully detailed in the published study 

protocol [23]. The focus on IPV survivors was driven by public health significance and 

ongoing mental health services collaboration with regional community and legal partners 

who serve IPV survivors. PTSD and depression are highly comorbid among IPV survivors 

[5, 6, 24], a population underserved in mental health treatment, unlikely to engage in 

trauma-focused therapies, and with strong preferences for access to sleep-related services 

[24, 25].

To address IPV survivors’ needs, the current study sequentially delivered, CBTi, a well-

supported, highly effective, and first line treatment for insomnia [26], followed by CPT 

[22]. The decision to lead with an insomnia treatment was based on the high rates of 

residual insomnia following PTSD treatment [8, 27] and improvements in sleep, mood 

and PTSD symptoms in trauma samples receiving CBTi [9]. It was also informed by 

the possibilities that improving sleep could positively alter mechanisms contributing to 

PTSD symptoms and that the briefer duration of CBTi interventions (typically 5–8 weeks) 

relative to trauma-focused psychotherapies(typically 12+ weeks) could improve retention. 

Our primary hypotheses were that, relative to attention control, participants assigned to 

CBTi would show greater improvements in insomnia, depression, and PTSD severity 

immediately prior to CPT, and greater improvement in depression and PTSD severity 

following CPT. Secondary outcomes included effects on diagnosis, remission and response 

rates for insomnia, depression and PTSD.
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Materials and Methods

Trial Design and Oversight

The study was a 20-week, two-arm, single blind, registered RCT (NCT01743339). The trial 

compared sequential delivery of four weekly sessions of CBTi and 12 weekly sessions of 

CPT (CBTi+CPT) to sequential delivery of attention control, wherein participants received 

phone check-ins from staff followed by CPT (Control+CPT). The design, recruitment, 

and analysis phases of the trial were informed by pre-study planning meetings with IPV 

survivors and community-based agencies for domestic violence. Based on such meetings, we 

offered participants the use of a Crisis Nursery for childcare during overnight study visits.

The University of Rochester Medical Center Research Subjects Review Board approved 

the protocol, which is published [23]. A university data safety monitoring officer oversaw 

the study, which conducted participant activities between February 2013 and January 

2017. Due to the vulnerability of the population, we received a Federal Certificate of 

Confidentiality (#CC-NR-12-11). All participants provided written informed consent and the 

study protocol was approved by the institute’s committee on human research. The authors 

assume responsibility for the accuracy and completeness of the data, analyses, and fidelity 

to the protocol. There was no industry support or involvement in the trial. Participants were 

compensated up to a total of $430 for participation, including: $50 and $40 for interviews at 

Time 1, and Times 2 and 3, respectively; for each of the 3 time points, $50 for an overnight 

sleep study, $20 for blood draws and $5 for saliva sampling; $25 for participating in CBTi; 

$50 for participating in CPT.

Participants

We recruited participants at a county domestic violence family court, a local domestic 

violence survivor emergency shelter via an on-site research assistant, and via phone through 

community referrals. Participants were between 18–64 years of age and able to speak and 

read English.

Inclusion criteria was a past year index event resulting in PTSD symptoms endorsed 

at a level of moderate or higher on the PTSD Symptom Checklist (PCL-S; ≥ 3 on 

the 1–5 item response range) [28] and meeting the one month duration criteria; full or 

subthreshold PTSD the latter defined as (i) exposure to a traumatic event, (ii) at least 

one re-experiencing symptom, and (iii) either three avoidance or two arousal symptoms 

from the DSM-IV diagnostic criteria [29]; clinical cutoff for moderate depression (> 10 

on the Patient Health Questionnaire-9 [30]); and clinically meaningful insomnia meeting 

research diagnostic criteria for insomnia disorder (≥ 10 on the Insomnia Severity Index (ISI) 

[31, 32]). Exclusion criteria included evidence of dementia or cognitive impairment (Mini-

Mental State Examination [33] score < 24); history of schizophrenia or bipolar I disorder; 

current suicidality with either plan, intent, or a suicide attempt in the past 6 months; health 

conditions with immunological components or undergoing or taking immunosuppressive 

therapies; active alcohol dependence or in remission < 3 months; medication use including 

antipsychotics, opiate analgesics, and sleep medications (or sedating medications used at 

night). Other medications were allowable once a stable dose was achieved; participants were 
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requested not to change medications or dosages and/or to inform study staff. Untreated 

sleep disorders other than insomnia or nightmares, suspected (e.g., any subject with 

Body Mass Index > 32 and endorsing loud persistent snoring) or observed (an apnea-

hypopnea index > 10 or a Periodic Limb Movement Index with arousals >10 assessed via 

overnight polysomnography (PSG) in a University sleep research laboratory) apnea, were 

exclusionary. Cohabiting with an IPV perpetrator at the time of recruitment, and for women, 

being pregnant, were also exclusionary.

Unique characteristics of the population warranted considerations of participant safety. 

Individuals in an abusive relationship may return to their abusive partners several times 

before leaving permanently. For those seeking an order of protection, the order itself can 

reduce intimate partner violence, and not all orders are issued for abuse that is ongoing. 

Judges periodically change orders from “no contact” to “no offensive contact” which allows 

the couple to cohabitate for practical reasons (e.g., childcare). If we became aware that a 

participant had a new abusive relationship, or had reconciled with a former abusive partner, 

we enacted a safety procedure that began with administration of the Danger Assessment 

[34], which assesses potential lethality and fatality of abuse. Results were reviewed with the 

participant, a companion safety plan was developed, and the participant received referral to 

a Domestic Violence Center. In addition, a case conference (led by W.P. and C.C., authors) 

was convened to discuss whether continuance in the study constituted an unmitigated risk, 

or whether the benefits of continued clinical treatment, despite periodic reconciliations, 

outweighed the participants’ immediate risks. This occurred only once during the trial and 

the participant was ultimately retained.

Randomization and Masking

Randomization occurred through Wei’s urn model randomization, which provides overall 

balance at the end of accrual but also gives good, often near-perfect, balance within many 

strata [35]. Randomization strata included gender, recruitment site, and antidepressant 

medication class. Assignment to condition was not predetermined, but generated by a 

computer program that takes into account study balance to date and provided an assignment 

to condition “A” or Condition “B”. The principal investigator (WP) was not blinded and 

assigned the participant to either a CBTi therapist or to the CTRL condition staff, who 

informed the participant of their assignment and scheduled the first CBTi therapy or phone 

check-in appointment. Throughout the study, recruiters, study staff conducting assessments, 

CPT therapists, research assistants entering data, and the statistician remained blind to study 

condition. The CBTi therapists and staff conducting control condition phone calls were 

necessarily not blinded to condition.

Interventions

Participants in the CBTi+CPT condition attended four, weekly, individual sessions of CBTi, 

a standardized, multi-component intervention. Although CBTi typically comprises 6–8 

sessions, we [36] and others [37] have shown comparable effects on insomnia improvement 

when standardized intervention components are delivered over 4 sessions. In the current 

study, we delivered those standard components as follows: stimulus control therapy 

including establishing a pre-bedtime routine (session 1), sleep psychoeducation (session 1 & 
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2), sleep restriction therapy (session 2), sleep hygiene (session 2), cognitive therapy (session 

3), and self/management/relapse prevention (session 4), which are detailed further elsewhere 

[23]. Prior to the first session, participants completed a daily sleep diary across a week 

(reporting time to bed, minutes to fall asleep, number and length of awakenings, time of 

final awakening, time out of bed for the day), and then maintained daily diaries throughout 

CBTi. One addition to standard CBTi that we included in this trial was administering the 

23-item Fear of Sleep Inventory at baseline, which was developed to elicit sleep–related 

thoughts and beliefs that are specific to trauma-related insomnia [38]. Items from this 

inventory endorsed highly were used to inform therapist-participant interactions during sleep 

psychoeducation and cognitive therapy. Each participant saw the same therapist for the 

4 sessions, who were licensed mental health providers or advanced clinical psychology 

doctoral students trained in CBTi and supervised by author WP. Participant progress and 

adherence was monitored via daily sleep diaries and weekly homework logs.

Participants in the Control+CPT condition completed sleep diaries and received four weekly 

phone calls from the clinical coordinator. Content of the calls included brief check-ins and 

reminders about the protocol, when to start their next one-week sleep diary, and their next 

appointment.

Following the four-week CBTi or Control period, we offered all participants CPT consisting 

of a standard, structured, 12-session, weekly protocol. [22, 23]. Although described in more 

detail elsewhere, this cognitive therapy begins with psychoeducation (session 1) developing 

a statement of the traumatic event’s impact on each of five key life dimensions: safety, 

trust, power/control, esteem, and intimacy (session 2). CPT continues with initial steps of 

cognitive therapy and writing/rewriting accounts of the trauma (sessions 3–5), identifying 

and challenging beliefs that interfere with recovery (sessions 6–7), exploring how beliefs 

regarding the five dimensions were altered and challenging maladaptive beliefs associated 

with each (sessions 8–11) and ending with review and a final impact statement (session 12). 

Certified CPT therapists were licensed mental health providers, delivered individual weekly 

sessions, and were blind to study group assignment. Progress and adherence were monitored 

by weekly homework logs.

Therapist competence and fidelity were assessed following established procedures [39]. 

Expert clinicians in CBTi and CPT rated audio recordings of sessions, using rating 

scale instruments developed by two Veterans Health Administration work groups: the 

‘Work Group on CBTi Dissemination’ and the ‘Work Group on CPT Dissemination.’ To 

establish competence, the first two cases conducted by each clinician were rated; minimum 

competency criteria were met by both CBTi and CPT therapists. To rate adherence to 

the protocol a random selection of 10% of all sessions for each intervention were rated; 

both CBTi and CBT therapist sessions were rated at or above the respective Work Group 

benchmarks for fidelity.

Outcomes and Assessment Points

Primary and secondary outcome measures were obtained from clinician-administered 

and self-report instruments completed at baseline prior to randomization (Time 1), and 

approximately 5–6 weeks (post CBTi or Control period; Time 2) and 20 weeks (post 
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CPT for PTSD; Time 3) after baseline. As described previously [23], additional outcomes 

were obtained from laboratory assessments conducted 1–2 weeks after baseline clinician 

and self-report instruments were administered and at the same time as time 2 and time 3 

instruments, including overnight PSG following established guidelines [40], and evening and 

morning blood draws and saliva samples at the PSG visit. These laboratory-based outcomes 

are not reported here.

The primary outcomes included insomnia, depression and PTSD severity at Time 2 (i.e., 

following the CBTi or Control period) and Time 3. Insomnia severity was measured using 

the well-validated Insomnia Severity Index (ISI; scores range from 0 to 28; Cronbach’s 

α = .76) [31]. PTSD severity was assessed with the Clinician Administered PTSD Scale 

total score (CAPS; range of 0 to 136; Cronbach’s α = .84) [41]. Depression severity was 

measured with the clinician-administered, 17-item Hamilton Rating Scale for Depression 

(HAM-D; range of 0 to 52; Cronbach’s α = .70) [42]. For each of these instruments, higher 

scores indicate greater severity, and scores from insomnia items were subtracted from the 

total scores for the CAPS and HAM-D.

In addition to the primary focus on symptom severity outcomes, secondary outcomes 

included evaluation at Time 3 of (1) DSM-IV diagnostic status for PTSD and MDD at 

baseline (DSM-5 was not yet released at time of trial initiation and insomnia was assessed 

by severity not diagnosis); (2) clinically meaningful treatment response; and (3) remission. 

Diagnostic status was assessed using the CAPS criteria for PTSD (criterion A through F), 

MINI [43] criteria for MDD, and an ISI score < 11 [31], respectively. As used by others, 

PTSD response was defined as a decrease in total CAPS score of ≥ 10 points [44–46]; 

depression response was defined as a reduction of ≥ 50% in total HAM-D score [47]; and 

insomnia response as an ≥ 8 point reduction in total ISI score [31]. PTSD remission was 

defined as achieving a final total CAPS score below 20 [48]; MDD remission as achieving a 

total HAM-D score below 8 [49]; and insomnia remission as achieving a total ISI score < 8 

[31].

Finally, as recommended to more fully understand the extent to which interventions may 

be ineffective for some participants [50], we determined the number of participants in each 

group who had deteriorated at Time 3 as signaled by a reliable increase in symptoms in 

insomnia, PTSD, or depression. Following Jacobson and Truax [51], the cutoffs for reliable 

symptom exacerbation in our sample were 5.2 for ISI, 14.0 for CAPS, and 5.2 for HAM-D 

calculated as ≥ SEdiff × 1.96 where SEdiff = 2 SDbaseline 1 − rtest−retest
2 , SDbaseline 

equals the standard deviation of the sample baseline observations, and r is the test-retest 

reliability of the ISI, CAPS, and HAM-D (.79, .89, and .87, respectively).

Statistical Analysis

The primary analyses involved mean differences, adjusted for baseline covariate effects 

[52–54]. For continuous outcomes, we calculated that, with a sample size of 120, the study 

would have 80% power to detect an effect size ranging between .43, under the reasonable 

assumption of baseline covariates explaining 30% of the variance in the outcome, to .51 
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under a more conservative estimate of no variance being explained by covariates. All 

analyses were undertaken with SAS 9.4 (Cary, NC: SAS Institute Inc.).

Study outcomes were examined using intent-to-treat principles where all those randomized 

were included. Missing data was imputed using multiple imputation conducted at the scale 

level under the assumption of missing data being missing at random (MAR). We followed 

recommendations to include auxiliary variables moderately associated with the primary 

outcome variables [55, 56] (in our case preliminary correlation analyses warranted the 

World Health Organization’s Quality of Life subscales (WHOQOL) [57]. In all instances, 

missingness was related to observed variables, providing some evidence to the plausibility of 

the MAR assumption. Missing baseline information was imputed first using the full dataset, 

with imputations then conducted separately by treatment condition [58, 59]. We imputed 200 

complete datasets in accordance with recent research on multiple imputation [60–62], which 

were analyzed and combined [63].

In examining outcomes, we used analysis of covariance to examine mean differences in 

continuous outcomes between the CBTi and control conditions at both Time 2 (after CBTi 

or Control and prior to CPT) and at Time 3 (following CPT). A priori, it was decided 

that covariates would include the stratification variables of gender, site (family court vs. 

community), and antidepressant medication use (yes/no); age, race/ethnicity (minority vs. 

majority status), level of education, number of lifetime trauma exposures, and the baseline 

value of the dependent variable. Any observed baseline differences between conditions on 

primary outcomes and additional demographic variables were also included as covariates in 

outcome analyses.

We used Firth’s [64] penalized logistic regression to avoid difficulties in sparseness of 

cells in comparing diagnostic status, treatment response rates, remission rates, and symptom 

exacerbation for insomnia, depression and PTSD at Time 3.The same covariates as outlined 

above were included.

As a form of sensitivity analysis, we used a “tipping point” approach to explore the 

robustness of the imputation assumptions for the continuous outcomes [65, 66]. Briefly, 

a tipping point approach progressively adds a constant to the imputed values within the 

experimental group until the conclusions from the primary analyses are overturned. Each 

constant represents an increased departure from MAR; to the extent that the constant that 

overturns the conclusions is implausible, then greater confidence in the primary results is 

inferred. For our outcomes, we started by adding increments of 2 to each imputed value until 

results became non-significant. At this threshold, we tested the midpoint of this value to 

see if the conclusion changed and progressively narrowed down the results in .2 increments 

(e.g., 0, 2, 4, 6, 8, 7, 6.2, 6.4 offsets).

Results

As shown in Figure 1, we approached 2,414 individuals for the study, screened 797 and 

randomized 110. Overall, the sample was racially diverse (56% minority), predominantly 

female (97%), and socio-economically disadvantaged (e.g., 46% unemployed, 66% with 
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annual income under $20,000). At baseline, all participants met inclusion criteria for 

insomnia. One participant in each condition met criteria for subthreshold PTSD, but did 

not meet full CAPS-rated diagnostic criteria for PTSD and six participants (four controls 

and two in the CBTi condition) met inclusion criteria for moderate depression, but did not 

meet full diagnostic criteria for MDD as assessed by the MINI. As shown in Table 1, there 

were no statistically significant differences across experimental condition at baseline for 

categorical demographic variables. Table 2 presents similar information for the continuous 

measures at baseline. Participants randomized to the CBTi condition had a higher PTSD 

severity, higher depression severity and lower environmental QOL, which were therefore 

entered as covariates in outcome analyses.

At follow-up assessments, a total of 83 participants (75%) completed the Time 2 assessment 

and 61 participants (55%) completed the Time 3 assessment, although we included all 

randomized participants in the analyses following imputation as described above. There was 

higher attrition in the CBTi condition between Time 1 and Time 2 compared to attention 

control; attrition between Time 2 and Time 3 was similar between conditions (shown in Fig. 

1). There were no baseline differences between attriters and non-attriters at Time 2 or Time 

3.

At Time 2, following the first intervention, participants in the CBTi condition had achieved 

significantly greater reductions in insomnia, depression, and PTSD symptom severity than 

those in attention control (shown in Table 3). Effect sizes for insomnia and depression 

outcomes were consistent with a large effect; the effect size for PTSD was consistent 

with a moderate effect. At Time 3, after which participants in each condition had received 

the CPT intervention, mean differences persisted. That is, participants in the CBTi+CPT 

condition continued to have greater improvement in insomnia, depression, and PTSD 

severity compared to Control+CPT, although effect sizes were generally smaller than at 

Time 2.

Results of the tipping point analysis support the primary findings. As shown in the 

Supplemental Table, to overturn Time 2 findings CBTi participants with missing Time 2 data 

would have needed an ISI score of 11.0, a full HAM-D score of 10.6, and full CAPS score 

of 12.4 higher than imputed values resulting in respective Time 2 marginal mean scores of 

23.0, 26.7, and 65.5, each of which is implausible. As also shown in the Supplemental Table, 

CBTi+CPT participants with missing Time 3 data would have needed an ISI score of 3.2, 

a HAM-D score of 6.8, and a CAPS score of 5.2 points higher than the imputed values 

to overturn Time 3 findings (resulting total scores of 13.1, 16.1, and 42.0). Such ISI and 

HAM-D scores are implausible, whereas such a CAPS score is plausible but unlikely (as 

discussed further below).

For the secondary outcomes related to diagnostic status, treatment response, and remission 

at Time 3 (shown in Table 4), receiving CBTi prior to CPT was associated with greater 

odds for not meeting CAPS PTSD diagnostic criteria, but was not associated with PTSD 

remission. The 14% difference in PTSD response rates between conditions was marginally 

significant (OR = 3.31; 95% CI: .89–12.26, p = .073). In addition, the combination of 

CBTi+CPT was associated with greater odds of both insomnia and depression remission, 
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insomnia and depression treatment response, and not meeting ISI threshold for insomnia or 

MINI criteria for MDD diagnosis. Finally, we found little evidence for deterioration at Time 

3 and no differences between conditions. Within the raw data, no participants at Time 3 met 

either the PTSD or depression criterion for deterioration (with the imputed dataset, a few 

participants would have met deterioration criteria across the 200 imputed datasets, but the 

lack of variation in most of the datasets prevented statistical analysis). For insomnia, one 

participant in each condition met deterioration criteria.

Discussion

In this longitudinal RCT among a socio-economically challenged community sample of 

individuals exposed to IPV, we observed benefits of sequential CBTi and CPT, compared 

to receiving CPT only. The large effect of CBTi compared to attention control on insomnia 

severity prior to CPT expands the generalizability of positive findings on insomnia treatment 

in the absence of any treatment for the co-occurring condition(s) to the IPV population. 

As hypothesized, there were also statistically and clinically significant reductions in PTSD 

and depression severity, supporting CBTi as a beneficial first step in treatingPTSD-related 

insomnia. Effect sizes at Time 3 were smaller than those observed prior to the initiation of 

CPT. Overall attrition was large and unbalanced.

To put our Time 2 PTSD severity effects in context, our CBTi pre-post effect size of 0.51 

is comparable to the meta-analytic effects of 0.42 for pharmacotherapy treatments calculated 

by Watts, et al.[67], but considerably smaller than their 1.14 effect size for psychotherapy 

treatments (and similar findings in another meta-analysis of psychological PTSD treatments 

[68]). It is not possible to directly compare our Time 3 effect sizes to meta-analytic norms, 

given that both intervention arms received CPT.

The overall mean change in the full CAPS scores can also be contrasted to findings from 

RCTs of CPT. In three such trials, the pre-post reduction in CAPS scores in the CPT 

study arms ranged from 25 to 36 points across studies [69–71]. In the current study, 

total CAPS severity scores in the Control+CPT condition decreased by ~23 points from 

baseline to Time 3, compared to a mean reduction of ~36 points in the CBTi+CPT 

condition, both representing clinically significant changes. The changes were statistically 

different between groups from baseline to Time 2, as well as from baseline to Time 3. The 

pattern of changes suggest that CBTi results in relatively quick statistically and clinically 

meaningful reductions in PTSD symptoms from baseline to Time 2 with an additional 

clinically meaningful reduction from Time 2 to Time 3. In this sample at risk for poor social 

determinants of health, personal and community violence, and increased morbidity, the fact 

that both arms improved in clinically significant ways may be quite meaningful. Whether 

the study safety strategies contributed to outcomes in some way or whether improved mental 

health can help individuals better navigate safety remain unanswered questions worthy of 

further examination.

Our results suggest that the tested sequence leads to enhanced effects. It is certainly 

possible that providing CPT followed by CBTi could be even more clinically impactful, 

which should be tested. Similarly, it would also be interesting to assess a combined (as 

Pigeon et al. Page 10

Psychother Psychosom. Author manuscript; available in PMC 2023 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



opposed to sequenced) CBTi and CPT intervention. These are empirical questions for which 

comparative effectiveness study designs are well-suited to address.

It is interesting that the between-group effects on depression severity, which favored the 

CBTi+CPT condition, were larger than those observed for PTSD severity, but followed a 

similar pattern from Time 2 to Time 3. This may in part be owing to the initial effect 

of CBTi on depression being more robust than it is for PTSD. In addition, we used the 

CAPS instrument for DSM-IV PTSD criteria as the DSM-5 version was not available at 

the time study enrollment began, That is, since the DSM-5 now includes a Criterion D for 

negative alterations in mood [72], it is also possible that the DSM-5 version of the CAPS 

would have captured some reductions in depressive symptoms observed in the study and 

resulted in a stronger effect on PTSD severity [73]. Well-resourced studies that can engage 

the population more effectively for a longer follow-up period are also likely needed to 

discern possible longitudinal effects. This may be particularly important when examining the 

role of insomnia treatment in PTSD and depression symptom trajectories, as CBTi effects 

for insomnia symptoms are not only durable but continue to modestly improve following 

the end of treatment [74]. The utility of “booster” sessions for mental health symptom 

management might also be explored.

Finally, the three secondary outcomes related to clinical response (no longer meeting 

diagnosis, treatment response and remission) bear some discussion. Here again, findings 

were stronger with respect to depression, than to PTSD. Approximately 46% of CBTi+CPT 

participants achieved depression remission (the most stringent of the three clinical response 

criteria) compared to 20% in the control condition. In contrast, 20% and 15%, respectively, 

of participants achieved PTSD remission. The CBTi+CPT condition also had statistically 

higher odds of meeting the “no diagnosis” and the “treatment response” criteria than the 

Control+CPT condition. For PTSD response, however, only the least stringent criteria (not 

meeting PTSD diagnostic criteria) occurred at a higher rate in the CBTi+CPT condition 

(79% vs. 50%; p = 0.007). In a large trial (n=284) of prolonged exposure for women 

with PTSD using the same definitions as the current study, 39% of participants in the 

intervention arm no longer met PTSD diagnostic criteria, 70% had a treatment response and 

17% achieved remission at post-treatment [45]. In general, a prior review has found that 

nonresponse rates across all PTSD treatments are relatively high with low rates of remission 

[1].

Study limitations require acknowledgement. First, the sample was predominantly women. 

The CBTi+CPT group had higher PTSD and depression severity scores relative to the 

Control+CPT group, despite randomized assignment to groups. It is unclear to what extent 

this baseline difference contributed to observed outcomes; however, treatment effects were 

adjusted for baseline severity, allowing for greater precision in estimates when baseline 

differences do exist. Given that the CBTi+CPT group showed on average larger declines 

and lower scores at Time 2 and Time 3 relative to Control+CPT group, a floor effect 

in the population or among high severe cases is unlikely. Finally, although statistically 

significant, depression and PTSD severity differences at baseline were not highly clinically 

meaningful. A minor limitation is that although participants were required to be stable on 

medications and antidepressant use was a strata in randomization as recommended [50], 
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we did not assess prior psychotherapy treatment. Neither was there follow-up beyond the 

Time 3 assessment, which occurred soon after completion of CPT. Importantly, although it 

is consistent with other trials testing behavioral PTSD interventions, the study attrition rate, 

was 45% (and higher in the CBTi arm). If effect size assumptions guiding the a priori power 

analysis were accurate, the limited resources that precluded replacement of ten participants 

lost to follow-up (to achieve a sample size of 120 participants) may have rendered the study 

underpowered to detect statistically significant group differences for some outcomes. The 

pattern of attrition poses a challenge to the interpretation of the findings from the main 

analyses.

The tipping point sensitivity analyses revealed that CBTi+CPT participants with missing 

data would have needed a marginal mean ISI score of 13.1 and a HAM-D score 16.1 to 

overturn their respective Time 3 findings. In both cases, this would have meant Time 3 

scores were higher than Time 2 scores, something that did not occur even in the control 

condition and thus, implausible. For the Time 3 PTSD outcome, the tipping point was at 

a marginal mean CAPS score of 42.0, which is plausible given that it is an 11.0 point 

reduction from the Time 2 CAPS score. While certainly debatable, we find it unlikely 

given that the CTRL+CPT condition (including its 18 missing participants) achieved a 

mean reduction in CAPS of almost 16 points over the same time period. Nonetheless, the 

sensitivity analysis underscores that the more robust primary findings are for insomnia and 

depression.

With respect to the comparability of attrition rates to similar study samples, the RCT of 

sleep hypnosis plus CPT also had a 45% attrition rate among its ITT sample of 92 [21]. 

In the smaller trial of prolonged exposure followed by CBTi (n = 41), 61% of participants 

discontinued [19]. A CPT dismantling study that enrolled female victims of violence with 

PTSD had an overall attrition rate of 36% [70] and a more pronounced 56% attrition rate 

among those with past year intimate partner violence, the majority of whom did not initiate 

treatment at all [75]. The discrepancy in attrition between the CBTi and control conditions 

during the first treatment phase has few explanations. CBTi condition participants had 

higher PTSD severity, which may have contributed or, contrary to our rationale, engaging in 

CBTi prior to completing PTSD treatment may be more difficult than we anticipated.

Despite these limitations, this is an important study for IPV survivors. Many studies use 

violence involvement as an exclusion criterion. Yet, this difficult to recruit and retain 

population is perhaps among the most vulnerable individuals susceptible to comorbid PTSD, 

depression and violence comorbidity. IPV survivors require unique risk protections beyond 

those specified by research regulatory boards (e.g., a study certificate of confidentiality, 

alternative means of ongoing contact, ongoing safety assessments). Despite these extensive 

research protections and resources to support trial participation of IPV survivors, the study 

results likely generalize to other trauma-exposed populations with similar comorbidities 

(e.g., [76]). It is also important that future studies explore delivering the interventions using 

telehealth, flexible scheduling (evenings and weekends), and provide additional resources to 

accommodate the overnight experiences in the sleep lab.
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Overall, the study findings support that CBTi, delivered to IPV survivors, has an immediate 

and positive effect on sleep, mood, and PTSD symptoms. Compared to delivering the trauma 

treatment without addressing insomnia, the use of CBTi as an adjuvant or precursor to CPT 

improves insomnia, depression and PTSD severity compared to CPT alone. The findings 

expand support for the sequential model of treating co-morbid conditions [10] to a unique 

population and treatment approach. It would still be useful to test our sequenced treatment 

approach in other populations with PTSD and in well-powered comparative effectiveness 

trials to ascertain optimal treatment sequences or combinations for co-occurring insomnia, 

PTSD and depression.
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Figure 1. CONSORT Flow Diagram
* Ineligibility reasons are not mutually exclusive, so the total reasons for ineligibility do not 

sum to total ineligible participants.

CBTi = cognitive behavioral therapy for insomnia condition; Ctrl = control condition; LTF 

= lost to follow-up (i.e., unable to contact); PTSD posttraumatic stress disorder; PSG = 

polysomnography.
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Table 1.

Participant Characteristics

Characteristic Full Sample (N = 110) N(%) Control (n = 54) n(%) CBT-I (n = 56) n(%) χ2(df) p

Female 107(97.3) 53(98.1) 54(96.4) 0.31(1) .580

Recruited at Court Setting 101(91.8) 48(88.9) 53(94.6) 1.21(1) .271

Court Order of Protection 97(88.2) 47(87.0) 50(89.3) 0.13(1) .714

Antidepressant use 30(27.3) 17(31.5) 13(23.2) 0.95(1) .330

Income

 Under $20,000 72(65.5) 34(63.0) 38(67.9)

 $20,001 – $40,000 17(15.5) 8(14.8) 9(16.1)

 $40,001 – $60,000 12(10.9) 7(13.0) 5(8.9)

 $60,001 – $80,000 6(5.5) 3(5.6) 3(5.4)

 $80,001 or more 3(2.7) 2(3.7) 1(1.8) b
 (4) .741

a

Education

 Some high school 15(13.6) 6(11.1) 9(16.1)

 High school graduate/GED 21(19.1) 7(13.0) 14(25.0)

 Some college 49(44.5) 29(53.7) 20(35.7)

 Bachelor’s degree 19(17.3) 8(14.8) 11(19.6)

 Post-graduate degree 6(5.5) 4(7.4) 2(3.6) b
 (4) .223

Race/Ethnicity

 Amer Indian/Alaska Native 2(1.8) 1(1.9) 1(1.8)

 Asian 1(0.9) 1(1.9) 0(0.0)

 Black/African American 43(39.1) 20(37.0) 23(41.1)

 White 54(49.1) 26(48.1) 28(50.0)

 More than One Race 7(6.4) 5(9.3) 2(3.6)

 Other 3(2.7) 1(1.9) 2(3.6) b
 (5) .803

Marital Status

 Single 53(48.2) 22(40.7) 31(55.4)

 Married/Cohabitating 11(10.0) 5(9.3) 6(10.7)

 Separated/divorced 42(38.2) 25(46.3) 17(30.4)

 Widowed 4(3.6) 2(3.7) 2(3.6) b
 (3) .366

Employment Status

 Not employed 50(45.5) 25(46.3) 25(44.6)

 Employed, part-time 27(24.5) 12(22.2) 15(26.8)

 Employed, full-time 33(30.0) 17(31.5) 16(28.6) 0.32(2) .849

Met Criteria for Depression
a 104(94.6) 50(92.6) 54(96.4) 0.78(1) .376

Met Criteria for PTSD
a 108(98.2) 53(98.1)

a 55(98.2) 0.01(1) .979

Abbreviations: MDD = Major Depressive Disorder; PTSD = Post-Traumatic Stress Disorder.

a
Two participants met inclusion criteria for subthreshold, but not full diagnostic criteria, for PTSD and six participants met inclusion criteria for 

moderate, but did not full diagnostic criteria for MDD.
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b =
Freeman-Halton exact test.
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