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Abstract

Objective—To determine if a treatment for interepisode bipolar disorder I patients with insomnia 

improves mood state, sleep, and functioning.

Method—Alongside psychiatric care, interepisode bipolar disorder I participants with insomnia 

were randomly allocated to a bipolar disorder–specific modification of cognitive behavior therapy 
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for insomnia (CBTI-BP; n = 30) or psychoeducation (PE; n = 28) as a comparison condition. 

Outcomes were assessed at baseline, the end of 8 sessions of treatment, and 6 months later. This 

pilot was conducted to determine initial feasibility and generate effect size estimates.

Results—During the 6-month follow-up, the CBTI-BP group had fewer days in a bipolar episode 

relative to the PE group (3.3 days vs. 25.5 days). The CBTI-BP group also experienced a 

significantly lower hypomania/mania relapse rate (4.6% vs. 31.6%) and a marginally lower overall 

mood episode relapse rate (13.6% vs. 42.1%) compared with the PE group. Relative to PE, CBTI-

BP reduced insomnia severity and led to higher rates of insomnia remission at posttreatment and 

marginally higher rates at 6 months. Both CBTI-BP and PE showed statistically significant 

improvement on selected sleep and functional impairment measures. The effects of treatment were 

well sustained through follow-up for most outcomes, although some decline on secondary sleep 

benefits was observed.

Conclusions—CBTI-BP was associated with reduced risk of mood episode relapse and 

improved sleep and functioning on certain outcomes in bipolar disorder. Hence, sleep disturbance 

appears to be an important pathway contributing to bipolar disorder. The need to develop bipolar 

disorder–specific sleep diary scoring standards is highlighted.

Public Health Significance—This study suggests that an intervention to improve sleep and 

circadian functioning reduces risk of relapse and improves sleep and overall functioning among 

individuals who meet diagnostic criteria for bipolar disorder.
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Bipolar disorder is a common, severe, and chronic disorder (Angst & Sellaro, 2000; Judd et 

al., 2002). Despite important advances in treatments, new treatment options are urgently 

needed, particularly for subsyndromal interepisode mood symptoms that impair functioning 

and increase the risk of relapse (Judd et al., 2002).

Sleep disturbance is among the most prominent correlates of mood episodes and inadequate 

recovery. Reduced need for sleep is a symptom of mania. During episodes of depression, 

insomnia or hypersomnia are common (American Psychiatric Association, 2013). Even 

during the interepisode period, sleep is disturbed; up to 70% of bipolar disorder patients 

report a clinically significant sleep disturbance (Harvey, Schmidt, Scarna, Semler, & 

Goodwin, 2005), which is associated with relapse and suicide attempts (Sylvia et al., 2012). 

Sleep disturbance escalates just before and worsens during episodes (Jackson, Cavanagh, & 

Scott, 2003) and does not always resolve with medication (Gruber et al., 2009, 2011). In 

addition, poor sleep efficiency, night-to-night variability, long sleep onset latency 

(Eidelman, Talbot, Gruber, & Harvey, 2010), and delayed phase (Giglio et al., 2010; 

Mansour et al., 2005) are also common problems for individuals with bipolar disorder. The 

heterogeneity of sleep problems in bipolar disorder raise significant management and 

research challenges.

Multiple lines of evidence suggest that sleep disturbances, such as insomnia, contribute to 

mood symptoms in bipolar disorder. First, bipolar disorder patients with short compared 
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with longer sleep exhibit more symptoms of mania, depression, anxiety, and irritability 

(Gruber et al., 2009). Moreover, shorter total sleep time is associated with increased mania 

and depression severity over 12 months (Gruber et al., 2011). Second, in a 7-day diary 

study, total wake time was associated with next morning negative mood in bipolar disorder, 

and evening negative mood was associated with longer total wake time the following night 

in both bipolar disorder and insomnia (Talbot et al., 2012). Moreover, in an 8-week diary 

study, there was a tight coupling across days and nights between sleep and negative affect 

(Gershon et al., 2012). Third, sleep disturbance is a common prodrome, or early warning 

signal, of relapse (Jackson et al., 2003). Fourth, experimentally induced sleep deprivation is 

associated with the onset of hypomania or mania in bipolar disorder (e.g., Wehr, Sack, & 

Rosenthal, 1987). Together, these data raise the possibility that treating sleep disturbance 

among patients who meet diagnostic criteria for bipolar disorder could improve mood and 

functioning and alter the course of the disorder.

Despite the clear importance of sleep disturbance in bipolar disorder, very few empirical 

data specifically address its treatment. We are unaware of any controlled clinical trials for 

insomnia in bipolar disorder. Zolpidem was the most commonly prescribed medication for 

insomnia in bipolar disorder in one chart review (Schaffer, Schaffer, Miller, Hang, & 

Nordahl, 2011), but case reports on benzodiazepines for insomnia in bipolar disorder have 

not been encouraging (Sattar, Ramaswamy, Bhatia, & Petty, 2003; Weilburg, Sachs, & Falk, 

1987). Indeed, drawing from the large sample that participated in the Systematic Treatment 

Enhancement Program for Bipolar Disorder, Perlis et al. (2010) reported that 

benzodiazepines were associated with worse outcome. A case report on gabapentin 

(Egashira et al., 2011) and open trials of medications targeting circadian rhythms (Bersani & 

Garavini, 2000; Calabrese, Guelfi, Perdrizet-Chevallier, & the Agomelatine Bipolar Study 

Group, 2007) are more promising but preliminary. Quetiapine was associated with not only 

relief of bipolar depression but also improved sleep in several studies (e.g., Calabrese et al., 

2005; Thase et al., 2006). Existing evidence-based nonpharmacologic interventions for 

bipolar disorder include psychoeducation (Colom, Vieta, & Scott, 2006), prodrome 

monitoring (Lam et al., 2003), interpersonal and social rhythm therapy (IPSRT; Frank, 

2005), family therapy (Miklowitz & Goldstein, 1997), and cognitive behavior therapy 

(CBT) administered individually (Lam et al., 2003) or in groups (Patelis-Siotis et al., 2001) 

as well as combination approaches (Craighead & Craighead, 2001). These treatments, 

several of which include some attention to sleep disturbances, reduce relapse among adults 

with bipolar disorder. However, to the best of our knowledge, most of these trials have not 

had sleep as a primary emphasis or included sleep outcome measures, nor have these 

treatments incorporated specific insomnia treatment techniques.

In light of the ongoing need for novel, effective, well-tolerated treatments for bipolar 

disorder, we developed a bipolar disorder– specific modification of CBT for insomnia 

(CBTI-BP). The modifications were focused on improving safety and targeting the unique 

features of sleep in bipolar disorder by integrating elements from IPSRT, chronotherapy, 

and motivational interviewing. CBT for insomnia (CBT-I) was selected as the basis for the 

treatment because (a) substantial evidence demonstrates the efficacy of CBT-I (Morin et al., 

2006), even for insomnia comorbid with psychiatric disorders (Taylor & Pruiksma, 2014), 

including depression (Manber et al., 2008), posttraumatic stress disorder (Ger-main, Shear, 
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Hall, & Buysse, 2007; Talbot et al., 2014), and schizophrenia (Myers, Startup, & Freeman, 

2011); (b) when insomnia is comorbid with another psychiatric disorder, the symptoms 

associated with the other psychiatric disorder can also improve following CBT-I (Manber et 

al., 2008; Myers et al., 2011; Talbot et al., 2014); (c) previous treatments for bipolar disorder 

have not been informed by the principles underlying CBT-I (Eidelman et al., 2010; Harvey, 

2008); and (d) CBT-I improves sleep efficiency, reduces night-to-night variability, and 

improves sleep onset latency, all of which are problematic for patients with bipolar disorder 

(Eidelman et al., 2010). Elements were added from IPSRT (Frank, 2005) to regularize daily 

social rhythms, building on regular bed and wake-up times. Promising data on 

chronotherapy, such as dark therapy and light therapy (Wirz-Justice, Benedetti, & Terman, 

2009), were integrated by adding a 30–60 min wind-down period in dim light and exposure 

to bright light on waking within an individualized brisk wake up. Motivational interviewing 

(Miller & Rollnick, 2002) was incorporated in every session given the challenges inherent to 

behavior change and recognizing the rewarding nature of many sleep-incompatible 

behaviors.

The aim of the present pilot study was to evaluate the efficacy of CBTI-BP to determine 

initial feasibility and generate effect size estimates. Interepisode adults with insomnia and 

bipolar disorder Type I were randomly allocated to receive eight sessions of CBTI-BP or 

eight sessions of psychoeducation (PE). PE controlled for therapeutic attention and 

expectation of improvement. We hypothesized that CBTI-BP, relative to PE, would be more 

efficacious for improving mood state, sleep symptoms, and functioning.

Method

Design

Adults with bipolar disorder Type I and insomnia were randomly assigned, in a 1:1 parallel 

group design, to receive either CBTI-BP or PE. Randomization was stratified by age (≤49 

years, ≥50 years), because sleep varies by age (Ohayon, Carskadon, Guilleminault, & 

Vitiello, 2004). Assessment and therapy teams were blinded to treatment allocation by using 

sequentially numbered, opaque, sealed envelopes opened by a project coordinator. Only the 

project coordinator and the assigned therapist knew the treatment allocation of each 

participant. All other team members were blind. Both treatments were eight sessions. 

Assessments were conducted at baseline, end of treatment, and 6-month follow-up. The 

University of California, Berkeley, Committee for the Protection of Human Subjects 

approved the study. All participants provided written informed consent and were financially 

compensated for their time and expenses. A data safety and monitoring board reviewed the 

study every 6 months during the active treatment phase.

Participants

Participants were 58 adults with interepisode bipolar disorder Type I and insomnia recruited 

between March 2010 and April 2012 through clinicians or advertisements. Individuals 

considered potentially eligible during a telephone screen were invited for an in-person 

diagnostic session.
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Individuals were eligible if they (a) met Diagnostic and Statistical Manual of Mental 

Disorders (4th ed., text rev. [DSM–IV–TR]; American Psychiatric Association, 2000) criteria 

for bipolar disorder Type I by the Structured Clinical Interview for DSM–IV (SCID; First, 

Spitzer, Gibbon, & Williams, 1995); (b) were interepisode as defined by a Young Mania 

Rating Scale (YMRS; Young, Biggs, Ziegler, & Meyer, 1978) score <12 and an Inventory 

of Depressive Symptomatology, Clinician Rating (IDS-C; Rush, Carmody, & Reimitz, 

2000) score <24 for the past week; (c) met criteria for general insomnia disorder, as defined 

by the International Classification of Sleep Disorders (2nd ed.; American Academy of Sleep 

Medicine, 2005), and DSM–IV–TR criteria for primary insomnia but without the exclusion 

for mental disorders via the Duke Structured Interview for Sleep Disorders (DSISD; Edinger 

et al., 2004); (d) had a stable medication regimen for the past 4 weeks; (e) had a treating 

psychiatrist; and (f) were fluent in English.

Exclusion criteria were (a) alcohol and substance abuse/dependence over the past 3 months; 

(b) current posttraumatic stress disorder; (c) active or progressive physical illness directly 

related to the onset and course of insomnia; (d) sleep apnea, restless legs syndrome or 

periodic limb movement disorder on the basis of the DSISD; (e) current suicidal or 

homicidal risk; (f) pregnancy or current breast-feeding; and (g) overnight shift work in the 

past 3 months.

The prevalence of delayed sleep phase and hypersomnia features among patients with 

insomnia and bipolar disorder (Giglio et al., 2010; Kaplan & Harvey, 2009) prompted the 

addition of elements from chronotherapy and IPSRT. Hence, these disorders were not 

excluded. We excluded shift work and pregnancy/breast- feeding because techniques for 

addressing these sleep problems were not included in CBTI-BD. For pregnancy and breast-

feeding, there are potential safety concerns with a new treatment, and although delayed sleep 

phase and hypersomnia can intrinsically be part of bipolar sleep disturbance, shift work and 

pregnancy/breast-feeding cannot. Also, shift work involves frequently changing sleep 

patterns that are beyond an individual's control.

Treatments

All treatments were administered by doctoral- or master's-level therapists. Weekly 

supervision was conducted by a licensed clinical psychologist (Allison G. Harvey) 

separately for the CBTI-BP and PE therapists. All therapy sessions were tape-recorded, and 

a randomly selected subset (24 CBTI-BP, 24 PE; 10% of sessions) were closely scrutinized 

by blind judges. Following previous research in the field (Edinger, Wohlgemuth, Radtke, 

Marsh, & Quillian, 2001), a checklist of treatment elements specific to CBTI-BP and PE 

was devised. Each element was rated for presence/absence and whether there was a focus on 

behavior change (a distinguishing feature of the two treatment conditions). A total of 62 

CBTI-BP-specific treatment elements were coded in CBTI-BP sessions, relative to zero 

CBTI-BP elements in PE sessions. A total of 31 PE-specific treatment elements were coded 

in PE sessions, relative to one PE element in CBTI-BP sessions. In CBTI-BP sessions, 63 

instances of behavior change were present, relative to zero instances in PE sessions.

The elements in common across CBTI-BP and PE were following a structured agenda and 

setting homework at each session. The specific elements were manualized. The CBTI-BP 

Harvey et al. Page 5

J Consult Clin Psychol. Author manuscript; available in PMC 2015 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



group did not receive PE, and the PE group did not receive CBTI-BP. The sessions were 

typically 50–60 min in duration.

CBTI-BP—Session 1 focused on case formulation, goal setting, motivational interviewing, 

and sleep and circadian education. For subsequent sessions, although all modules were 

covered for all patients and in the order described here, the “dose” varied on the basis of the 

case formulation. The behavioral module included (a) stimulus control, strengthening 

associations between bed and sleep and regularizing sleep and wake times as well as 

daytime rhythms (e.g., meal and exercise times); (b) sleep restriction to improve sleep 

efficiency and consolidate sleep; (c) sleep/circadian education, (d) devising a “wind-down” 

of 30–60 min in which relaxing, sleep-enhancing activities were introduced in dim light 

conditions; and (e) devising a wake-up routine. The cognitive module included (a) altering 

unhelpful beliefs about sleep and (b) reducing sleep-related anxiety, bedtime worry, 

rumination, and vigilance. The module to improve daytime functioning included (a) 

behavioral experiments to allow the patient to experience the energy-generating effects of 

activity and (b) identification of energy-sapping and energy-generating activities, with the 

latter being useful for managing daytime tiredness. Relapse prevention was the focus for the 

final session. A fuller description of CBTI-BP is available in the online supplemental 

materials.

PE—PE provided information but did not facilitate or plan for behavior change. Session 1 

(S1) introduced a model in which sleep, stress, diet, health, exercise, and mood are 

interrelated and have reciprocal effects. That and subsequent sessions focused on mood 

regulation and the etiology of bipolar disorder (S1), symptoms of mania and depression 

(S2), individualized prodromes (S3), medications (S4), substance use and diet (S5), physical 

activity and stress management (S6), relaxation and breathing (S7), and self-esteem and 

sleep in a social context and a summary of all sessions (S8). Patients were asked for a 

detailed description of their experience with each topic and were provided with general 

education. PE constituted a conservative test of the benefits of CBTI-BP and controlled for 

location, experience, and skill level of the therapists, number and quality of handouts, 

therapist attention, amount and frequency of therapist contact, duration of treatment, and 

expectations about the efficacy of treatment. Note that the relaxation education differed from 

the relaxation sometimes included in CBT-I; the total sleep education portion was less than 

10 min in duration in PE, and there was no encouragement to try relaxation at home and no 

resources (e.g., a relaxation tape) or follow-up in subsequent sessions to encourage practice 

of relaxation.

Measures

Assessors were graduate students in clinical psychology, independent of the therapy team 

and blind to treatment condition. SCID bipolar disorder diagnosis and interepisode mood 

state were confirmed by a psychiatrist (Descartes Li). All assessment sessions were tape-

recorded, and a random subset (15%) were selected for close scrutiny by raters blind to 

treatment condition and diagnoses. Interrater reliabilities for the diagnostic measures were 

very good (insomnia diagnosis: κ = 1.00; bipolar disorder SCID diagnosis and interepisode 

mood state; κ = 1.00; nonbipolar disorder SCID diagnoses: κ = 0.80). Except where 
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specified, all measures were delivered at baseline, at the end of treatment, and at 6-month 

follow-up.

Diagnostic outcomes—The SCID (First et al., 1995) was administered to assess for 

DSM–IV–TR Axis I disorders and to determine the presence or absence of current DSM–IV–

TR bipolar episodes (mania, hypomania, depression). The SCID has good reliability. Trained 

psychology doctoral students and postdoctoral fellows administered the SCID to all 

participants to assess current and lifetime Axis I disorders. Randomly selected audiotapes of 

SCID interviews (15%) were rated by a set of independent reviewers in order to check 

diagnostic reliability. Ratings matched 100% (κ= 1.00) of the primary diagnoses made by 

the original interviewer. This indicates strong interrater reliability, though the use of a “skip-

out” strategy (implemented if initial required criteria for a particular disorder were not met) 

may have reduced the number of potential disagreements with the original interviewer.

The DSISD (Edinger et al., 2004) is a semistructured interview that assesses whether 

participants meet criteria for general insomnia disorder as defined by the International 

Classification of Sleep Disorders (2nd ed.; American Academy of Sleep Medicine, 2005) as 

well as DSM–IV–TR criteria for primary insomnia but without the exclusion for mental 

disorders. The DSISD has been shown to have good reliability and validity (Edinger et al., 

2009). Randomly selected audiotapes of DSISD interviews (15%) were rated by a set of 

independent reviewers for diagnostic reliability. Ratings matched 100% (κ= 1.00) of the 

primary diagnoses made by the original interviewer.

Mood outcomes—Relapse—that is, the emergence of a new syndromal DSM–IV–TR 

bipolar episode (mania, hypomania, or depression; Frank et al., 1991)—and the number of 

days spent in bipolar episodes were assessed with the SCID and constituted the primary 

outcomes.

The YMRS (Young et al., 1978) and the IDS-C (Rush et al., 2000) were secondary mood 

outcomes. The YMRS is an 11-item measure used to assess the severity of manic symptoms, 

with each item rated on a five-point scale. It has been shown to have good reliability and 

validity (Young et al., 1978). The IDS-C is a widely used 30-item instrument assessing 

depressive symptoms, with each item rated on a four-point scale. The measure has 

demonstrated good reliability and validity (Rush, Gullion, Basco, Jarrett, & Trivedi, 1996).

Sleep outcomes—Primary sleep outcomes were the Insomnia Severity Index (ISI; 

Bastien, Vallieres, & Morin, 2001) and insomnia diagnosis as assessed by the DSISD. 

Though there are no generally accepted criteria for remission in insomnia treatment studies 

(Buysse, Ancoli-Israel, Edinger, Lichstein, & Morin, 2006), our two primary outcomes have 

been established as valid markers of clinically significant change (Buysse et al., 2006; Yang, 

Morin, Schaefer, & Wallenstein, 2009).

The ISI is a brief seven-item assessment of nighttime variables (difficulties falling asleep, 

staying asleep, early morning awakenings) and daytime variables (satisfaction with sleep, 

degree of impairment with daytime functioning, noticeability of impairments, distress). The 

ISI has adequate internal consistency (Cron-bach's α= .91) and temporal stability (r = .80), 
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has been validated against diary and polysomnographic measures of sleep (Bastien et al., 

2001), and is sensitive to therapeutic changes in several treatment studies (e.g., Morin et al., 

2009). The following interpretation guidelines are recommended: score of 0–7 (no clinical 

insomnia), score of 8–14 (subthreshold insomnia), score of 15–21 (insomnia of moderate 

severity), and score of 22–28 (severe insomnia). The total score and rates of treatment 

responders (defined as achieving a decrease of greater than 7 points) and remitters (defined 

as having a final score below 8) were the primary outcome measures for this study.

Following the standard recommendations for sleep research (Buysse et al., 2006; Carney, 

2012), the sleep diary included questions to assess time to fall asleep (i.e., sleep onset 

latency), total length of time awake during the night (i.e., wake after sleep onset), amount of 

time awake between the final awakening and the time of getting out of bed (i.e., terminal 

wakefulness), number of awakenings during the night, time spent in bed, total sleep time, 

bed time, final wake time, and final arising time. The sleep diary has been shown to be a 

reliable estimate of these sleep parameters (Morin & Espie, 2003). An a priori decision was 

made to investigate sleep efficiency as the key outcome from the sleep diary because, in 

interepisode bipolar disorder, lower and more variable sleep efficiency are related to worse 

illness course and outcome (Eidelman et al., 2010), and sleep efficiency is a common 

summary metric that incorporates multiple sleep diary parameters. Sleep efficiency is 

calculated by dividing total sleep time by time in bed and multiplying this value by 100. The 

secondary sleep outcome measures derived from the diaries were sleep onset latency, wake 

time after sleep onset, total wake time (summation of sleep onset latency + wake time after 

sleep onset + terminal wakefulness), time in bed, and total sleep time.

Other secondary sleep outcome measures were the Pittsburgh Sleep Quality Index (PSQI; 

Buysse, Reynolds, Monk, Berman, & Kupfer, 1989) and the Patient-Reported Outcomes 

Measurement Information System–Sleep Disturbance (PROMIS-SD; Buysse et al., 2010). 

The PSQI is composed of four open-ended questions and 19 self-rated items (0–3 scale) 

assessing sleep over a 1-month interval. The global score ranges from 0 to 21. The PSQI has 

excellent psychometric properties. The PROMIS-SD was developed as part of the National 

Institutes of Health (NIH) Roadmap initiative. The short form (eight items) was 

administered, with item scores ranging from 1 (not at all) to 5 (very much). Total raw scores 

are converted into a T score. This scale has established reliability and validity (convergent 

and construct; Buysse et al., 2010; Yu, Buysse, Germain, & Moul, 2012).

Functional impairment outcomes—The primary functional impairment outcome was 

the Sheehan Disability Scale (SDS), which assessed mood- and sleep-related impairment 

(Sheehan, Harnett-Sheehan, & Raj, 1996). The SDS evaluates the extent to which work/

school, social life, and home/family responsibilities are impaired on a 0–10 (not at all to 

extremely) scale. Its psycho-metrics are well established (Sheehan et al., 1996). The three 

items were averaged to assess global functional impairment (0 [not impaired] to 10 [highly 

impaired]).

Secondary measures of functional impairment were the Quality of Life Enjoyment and 

Satisfaction Questionnaire (Q-LES-Q-SF; Ritsner, Kurs, Gibel, Ratner, & Endicott, 2005) 

and the PROMIS– Sleep-Related Impairment (PROMIS-SRI; Buysse et al., 2010). The Q-
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LES-Q-SF is a brief form (16 items) that maintains the validity and psychometric properties 

of the 60-item version (Endicott, Nee, Harrison, & Blumenthal, 1993). Scoring is from 1 to 

5 (not at all or never to frequently or all the time). Scores are reported as a percentage of the 

maximum possible score, with higher scores indicating better quality of life. The PROMIS-

SRI was developed as part of the NIH Roadmap initiative and designed to improve patient-

reported outcomes using state-of-the-art psychometric methods. The short form (eight items) 

is scored 1 (not at all) to 5 (very much), and total raw scores are converted into a T score. 

This scale has established reliability and validity (convergent and construct; Buysse et al., 

2010; Yu et al., 2012).

Medications—A pharmacotherapy tracking log was completed every visit (assessments 

and treatment). Assessment of individual differences in response to medications is important 

for the following reasons: (a) Several medications commonly prescribed for bipolar disorder 

can be associated with either sedating side effects or alerting side effects (GlaxoSmithKline, 

2005; PDR Staff, 2007). (b) Sleep-related side effects are not inevitable for any medication 

but are reported in 4%–37% of patients (PDR Staff, 2007). (c) Side effects are more likely 

early in treatment than with continued use (Ketter, 2002). (d) Most patients with bipolar 

disorder take two or more medications. Studies of multiple medications on sleep have not 

yet been conducted. For each medication, dose, time of day taken, frequency of use, missed 

doses, and side effects were assessed. This log was sent to the prescribing physician to 

verify each month.

Credibility/Expectancy Questionnaire (CEQ; Devilly & Borkovec, 2000)—The 

CEQ was administered at the end of the first therapy session. After receiving a description 

of the treatment procedures and their rationale, participants provided ratings (on a five-point 

scale) of treatment acceptability, treatment plausibility, and expectancies for success. This 

questionnaire has demonstrated high internal consistency and good test–retest reliability 

over 1 week.

Safety and tolerability—Given that acute sleep deprivation can result in next-day 

hypomanic or manic symptoms (Colombo et al., 1999), to minimize risk of relapse as a 

result of sleep deprivation, time in bed was restricted to no less than 6.5 hr. Adverse 

outcomes were carefully monitored throughout the treatment phase of the study. Therapists 

collected information on current manic (YMRS), depressive (Quick Inventory of Depressive 

Symptoms; QIDS-SR; Rush et al., 2003), and sleepiness (Johns, 2000) symptoms prior to 

the start of each weekly therapy session. Participant dropout and hospitalizations during 

treatment were also documented.

Data Analysis

Baseline differences between groups in demographic and clinical characteristics were 

assessed. An intent-to-treat approach was used. Continuous outcomes evaluated at baseline, 

posttreatment, and 6-month follow-up were analyzed using hierarchical linear models with 

restricted maximum likelihood estimation. The fixed part of the model included years of 

education, an indicator variable for treatment condition (CBTI-BP vs. PE), two indicators 

for time periods (posttreatment and follow-up, with baseline as the reference), and two 
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Treatment × Period interaction terms. Individual growth trajectories, as a function of time 

since study entry (in days), could deviate linearly from the group- and age-specific mean 

growth trajectories with a random intercept and a random slope of time, assumed to have a 

bivariate normal distribution with zero means and unstructured covariance matrix. Measured 

outcomes could deviate from the individual growth trajectories by an occasion-specific error 

term, which was independent of the random intercepts and slopes and assumed to be 

normally distributed with zero mean and constant variance. The treatment effect of interest 

was the difference in mean change during the treatment phase (from pre to post) between 

CBTI-BP and PE. To investigate whether treatment gains were maintained through follow-

up, a contrast was used to estimate the change in the treatment-group difference from 

posttreatment to follow-up. The condition effect on the change during the treatment phase 

and on the change from baseline through follow-up were also expressed as Cohen's d, 

obtained by dividing the estimated difference in mean change by the model-implied within-

group standard deviation of the changes (for the latter, time was evaluated at the mean for 

the posttreatment assessment).

Categorical outcomes included mood relapse (depression, mania/hypomania, any episode) 

and insomnia diagnosis. Chi-square or Fisher's exact tests were used to test differences 

between CBTI-BP and PE for categorical outcomes at posttreatment and 6-month follow-up. 

The number needed to treat (NNT) for CBTI-BD relative to PE was also estimated for 

categorical outcomes. A significance level of .05 was used throughout.

Results

The groups were similar in their demographics and baseline illness characteristics, with the 

exception of years of education (see Table 1) which was included as a covariate (Senn, 

1994). Participant flow is illustrated in Figure 1. Among randomized participants, dropout 

rates were 10.3% between randomization and Session 1, 11.5% through the posttreatment 

assessment, and 10.9% through the 6-month follow-up. Attrition rates were not significantly 

different between treatment groups, χ2(1, N ●●) = 0.02, p = .893. Relative to completers, 

participants who did not begin treatment or dropped out had a shorter mean duration of 

bipolar disorder (9.5 vs. 16.1 years), t(56) = 2.12, p = .038. The M ± SD number of therapy 

sessions attended by participants who initiated treatment was similar for the CBTI-BP (7.3 ± 

2.1) and PE (7.3 ± 2.0) groups. There were no significant group differences on the CEQ (all 

ps > .05).

Mood Outcomes

Primary outcomes—Relapse rates and days spent in bipolar episodes did not differ 

significantly between PE and CBTI-BP during the acute treatment phase (see Figures 2a and 

2c). During the follow-up phase, CBTI-BP yielded a significantly lower mania/ hypomania 

relapse rates relative to PE (4.6% vs. 31.6%, p = .036; see Figure 2b). The number of 

patients experiencing depression relapse did not differ significantly between CBTI-BP and 

PE (9.1% vs. 21.1%, p = .391). Overall relapse rate (i.e., emergence of any type of bipolar 

mood episode) during the follow-up phase tended to be lower in CBTI-BP compared with 

PE (13.6% vs. 42.1%, p = .075). The CBTI-BP group spent significantly less time in bipolar 
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episodes relative to the PE group during the follow-up phase (3.3 days vs. 25.5 days, p = .

028; see Figure 2d). The estimated NNT to prevent relapse in PE relative to CBTI-BP was 

3.7 for mania/hypomania (medium to large effect size), 8.3 for depression (small to medium 

effect size), and 3.5 (medium to large effect size) for any relapse.

Exploratory outcomes—There were no significant changes in depressive symptoms on 

the IDS-C during the treatment phase or from baseline through follow-up for either 

treatment group (see Tables 2 and 3). Similarly, there were no significant changes in manic 

symptoms on the YMRS during the treatment phase or from baseline through follow-up for 

either treatment group (see Tables 2 and 3). The YMRS and IDS-C assess symptoms of 

mania and depression over the prior week. Because patients were interepisode at study entry, 

we did not anticipate any major reductions in these symptom ratings. Nonetheless, given the 

chronic and relapsing course of bipolar disorder, the stability observed on these measures 

may be interpreted as a positive outcome.

Sleep Outcomes

Primary outcomes—As evident in Tables 2 and 3, although both groups experienced an 

improvement in ISI scores during the acute treatment phase and from baseline through 

follow-up, the CBTI-BP group improved to a greater extent than the PE group through 

posttreatment and 6-month follow-up. Contrasts demonstrated that treatment-group 

difference did not change significantly from posttreatment to follow-up.

The percentage of participants meeting criteria for response on the ISI was significantly 

greater for CBTI-BP relative to PE at posttreatment (68.2% vs. 28.6%), χ2(1, N = ●●●) = 

6.74, p = .009, and at 6-month follow-up (63.6% vs. 26.3%) χ2(N = ●●●) = 5.71, p = .017. 

The percentage of participants meeting criteria for insomnia remission on the ISI was 

significantly greater for CBTI-BP relative to PE at posttreatment (72.7% vs. 14.3%), χ2(1, N 

= ●●●) = 14.88,, p < .001, and at 6-month follow-up (63.6% vs. 21.1%), χ2(1, N = ●●●) = 

7.51, p = .006. To achieve ISI insomnia remission in CBTI-BP relative to the PE group, the 

estimated NNT through posttreatment was 1.7 (large effect size) and 2.4 (medium to large 

effect size) through 6-month follow-up.

The percentage of participants no longer meeting diagnostic criteria for insomnia (on the 

basis of the DSISD) was significantly greater for CBTI-BP relative to PE at posttreatment 

(73.9% vs. 41.7%), χ2(1, N = ●●●) = 6.65, p = .010, and tended to be greater at 6-month 

follow-up (73.7% vs. 45.5%), χ2(1, N = ●●●) = 3.35, p = .067. To achieve insomnia 

diagnosis remission in CBTI-BP relative to the PE group, the estimated NNT through 

posttreatment was 3.1 (medium to large effect size) and 3.5 (medium to large effect size) 

through 6-month follow-up.

On the sleep diary, both treatment groups experienced an increase in sleep efficiency during 

the treatment phase and through follow-up (see Tables 2 and 3). However, no significant 

Treatment × Period interactions were observed, indicating no between-groups differences 

through posttreatment or follow-up.

Harvey et al. Page 11

J Consult Clin Psychol. Author manuscript; available in PMC 2015 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Exploratory outcomes—For the PSQI and PROMIS-SD, both groups reported 

improvements during the treatment phase, but the CBTI-BP group exhibited greater 

improvement compared with the PE group on both measures (see Tables 2 and 3). On the 

sleep diary outcomes, both treatment groups experienced a decrease in total wake time 

during the treatment phase and through follow-up (see Tables 2 and 3). No significant 

changes were observed in sleep onset latency, wake after sleep onset, time in bed, or total 

sleep time (see Tables 2 and 3). For all of these measures, no significant Treatment × Period 

interactions were observed, indicating no between-groups differences through posttreatment 

or follow-up.

Functional Impairment Outcomes

Primary outcomes—Both groups showed improvement in mood- and sleep-related 

impairment on the SDS through post-treatment and follow-up (see Tables 2 and 3). 

However, no significant Treatment × Period interactions were observed, indicating no 

between-groups differences through posttreatment or follow-up.

Exploratory outcomes—No significant changes in quality of life, as assessed by the Q-

LES-Q-SF, were observed through posttreatment or follow-up (see Tables 2 and 3). On the 

PROMIS-SRI, the CBTI-BP group exhibited greater improvement compared with the PE 

group. The rate of improvement through posttreatment and follow-up was not significant, 

and no group differences were observed through follow-up.

Medications

At study entry, 53 of 58 participants (91.4%) were taking prescription medications to 

stabilize mood. The M ± SD (median) number of medications per participant was 2.53 ± 

1.64 (see the supplemental materials for a full listing). When considering each medication 

for each participant separately, the doses of 91.9% of mood medications and 88.9% of sleep 

medications remained stable across the treatment phase. When considering all medications 

for a particular participant, 88.5% of participants remained on stable doses of all mood 

medications, and 92.3% remained on stable doses of all sleep medications across the 

treatment phase.

The percentages of CBTI-BP compared with PE participants taking mood medications were 

statistically similar at baseline (77.8% vs. 76.0%) and posttreatment (88.5% vs. 86.4%) but 

significantly lower at the end of the follow-up phase (68.0% vs. 95.2%) χ2(1, N = ●●●) = 

5.38, p = .02. There were no significant differences in the percentages of participants 

discontinuing at least one mood medication at some point during the treatment phase (22.7% 

vs. 21.1%) or during the follow-up phase (12.5% vs. 30.8%).

The percentages of CBTI-BP and PE participants taking sleep medications were not 

significantly different at baseline (59.3% vs. 64.0%), posttreatment (38.5% vs. 54.5%), or 

the end of the follow-up phase (34.6% vs. 58.1%). Likewise, the percentages of CBTI-BP 

and PE participants who discontinued sleep medications were not significantly different 

(24.7% vs. 5.9%). The percentage of participants discontinuing at least one sleep medication 

at some point during the treatment phase was significantly greater in CBTI-BP compared 
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with PE (66.7% vs. 29.4%), χ2(1, N = ●●●) = 4.44, p = .04, though there was no significant 

difference between groups during the follow-up phase (26.7% vs. 5.9%).

Safety and tolerability—A detailed analysis of safety and tolerability of sleep restriction 

and stimulus control in the first 15 CBTI-BP participants has been reported elsewhere 

(Kaplan & Harvey, 2013). Across the entire ITT sample (N = 58), five individuals in CBTI-

BP and 12 individuals in PE reported mild to moderate most likely subsyndromal depressive 

symptoms (QIDSSR = 11–15) at some point during treatment. An additional three CBTI-BP 

and three PE participants reported depression symptoms in the severe range (QIDS-SR ≥ 16) 

during treatment. Finally, one individual in CBTI-BP and one in PE reported manic 

symptoms in the moderate range during treatment (YMRS = 15–24) (Kessler, Merikangas, 

& Wang, 2007). Of note, sleep restriction was not a factor in the development of moderate 

manic symptoms in the CBTI-BP individual, as regularizing the sleep schedule between 

Sessions 1 and 2 was sufficient to bring about positive changes in sleep continuity, and sleep 

restriction was thus not implemented. Regarding psychiatric hospitalizations during 

treatment, one individual in CBTI-BP was voluntarily hospitalized during treatment for a 

transient amnestic episode, and one individual in PE was voluntarily hospitalized during 

treatment for suicidal ideation.

Discussion

Relative to PE, CBTI-BP was associated with a significantly lower hypomania/mania 

relapse rate and fewer days in an episode through 6-month follow-up. These findings add to 

cross-sectional (Gruber et al., 2009), prospective (Gruber et al., 2011; Talbot et al., 2012), 

and experimental sleep deprivation (e.g., Wehr et al., 1987) evidence pointing to sleep 

disturbances, such as insomnia, contributing to mood symptoms in bipolar disorder. These 

findings also highlight insomnia as an important modifiable mechanism in bipolar disorder.

During the active treatment phase, the CBTI-BP group improved to a greater extent, relative 

to the PE group, on insomnia severity, insomnia response, and insomnia remission as well as 

on the secondary questionnaire sleep outcomes. Although differences between groups in 

sleep medication use and discontinuation were not statistically significant, numerical 

differences suggested the possibility of lower sleep medication use in the CBTI-BP group. 

Overall, these findings point to greater sleep improvement for CBTI-BP relative to PE. A 

noteworthy finding is that the results for sleep outcomes were stronger for global, 

retrospective questionnaires relative to the sleep diary. However, several of effect sizes for 

CBTI-BP versus PE on the sleep diary at posttreatment (Cohen's d = 0.09–0.41) and 6 

months (Cohen's d = 0.01–0.26) provided at least some encouragement, although they were 

smaller than those found in studies of CBT-I for patients with insomnia without a comorbid 

severe mental illness. These findings are consistent with the existing evidence that PE is an 

active bipolar disorder preventive treatment that may even provide at least some sleep 

benefits (Colom et al., 2006). Regardless, these data will be valuable for planning larger 

adequately powered studies. Overall, we suggest that the questionnaires provided a fuller 

assessment of insomnia than the sleep diaries as they included an assessment of both 

nighttime and daytime features of insomnia. Sleep diary data were also affected by the 

patients within the sample who exhibited co-occurring features of hypersomnia and delayed 
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sleep phase. Indeed, there is accruing evidence that sleep and circadian problems are not 

neatly categorized as pure insomnia, particularly in severe mental illness. For example, in 

bipolar disorder, insomnia can overlap with hypersomnia (Kaplan, Gruber, Eidelman, 

Talbot, & Harvey, 2011; Kaplan & Harvey, 2009), delayed sleep phase (Giglio et al., 2010; 

Mansour et al., 2005), and irregular sleep– wake schedules (Gruber et al., 2009). As such, 

there may be a need to develop bipolar disorder–specific sleep diary scoring standards that 

take these complexities into account.

Although the improvement observed in both treatment groups in sleep was generally 

sustained to 6 months, the statistically significant advantage of CBTI-BD over PE observed 

at posttreatment was no longer significant for insomnia diagnosis. On the one hand, the 

percentages of patients no longer meeting ISI criteria for insomnia at 6 months were 63.6% 

for CBTI-BP and 21.1% for PE, suggesting the possibility of a clinically significant sleep 

advantage for CBTI-BP. On the other hand, our nonsignificant findings may reflect the 

relatively short treatment (eight sessions), treatment resistance as a result of advance-stage 

bipolar disorder (the patients had had bipolar disorder for an average of 1.5 decades), the 

small sample size, and/or the need for “booster” sessions to ensure gains were maintained.

Although several results indicate a clear advantage for CBTI-BP over PE, other measures 

highlight positive effects from PE. Specifically, both treatments improved on ISI, SDS-

Mood, and SDS-Sleep as well as several secondary outcomes. These findings extend 

previous research highlighting the benefits of PE (Colom et al., 2006). However, the 

(nonsignificant) direction of the mean values favored CBTI-BP, and several of the effect 

sizes were at least moderate in size, suggesting that significant group differences could 

emerge with a larger sample. In any event, our study suggests that a study with a larger 

sample size is warranted.

We emphasize that substantial caution is necessary when interpreting the findings, given the 

small sample size (Kraemer, Mintz, Noda, Tinklenberg, & Yesavage, 2006). A larger study 

is needed to determine whether our results can be replicated, to conduct subgroup analyses 

to determine whether the results differ by pertinent variables (sex, illness duration, etc.), and 

to determine potential moderators and mediators of treatment response. Also, 10.3% of 

participants dropped out between randomization and Session 1, 11.5% dropped out through 

the posttreatment assessment, and 10.9% dropped out through the 6-month follow-up. We 

carefully documented the reasons for each dropout, which included significant life events 

(e.g., moved to another state to care for sick mother, moved to another country, seriously 

injured in a bike accident), scheduling issues (e.g., got a time-consuming new job, school 

schedule changed), and declining to complete the paperwork associated with the study. 

Although our dropout rate was low compared with those in longer term bipolar disorder 

pharmaco-therapy trials, we cannot rule out the possibility that this loss of data may have 

biased outcomes. Nonetheless, this information is likely to be important for powering future 

studies.

Our study had several other limitations. First, we included a 6-month follow-up. Although 6 

months is a substantive period of time, longer follow-up would be an important inclusion in 

future research, particularly to assess the need for booster sessions after the acute treatment 
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phase. The decision as to whether the therapists were crossed across treatments or nested 

within one treatment is a challenging one. After careful consideration, we decided to nest 

therapists within one treatment condition. Our rationale was that in this first pilot test of 

CBTI-BD, we wanted to prioritize delivering “pure” treatments and reduce the risk of 

contamination. Of course, a limitation to this approach is that we cannot rule out therapist 

effects. However, we note that the therapists had equivalent levels of training and 

supervision, the same qualifications, and scored similarly on the CEQ.

This study deviated from the recommendations made by Buysse et al. (2006) by not 

including polysomnography (PSG). However, Buysse et al. (2006) noted that their 

“recommendations for the 4 types of research studies should not be taken in overly literal 

terms; hybrid studies should include a reasonable mix of assessments described for each 

prototype” (p. 1168). The present study was part of a treatment development process, not a 

fully powered randomized controlled trial. Also, many patients cannot tolerate multiple 

nights of PSG and, given the cost of PSG, the results observed from PSG in previous 

randomized controlled trials have been underwhelming. Nonetheless, we recognize that not 

having PSG was a limitation of the current study.

In sum, this first study comparing the effects of two psychosocial treatments for bipolar 

disorder patients with insomnia adds to emerging evidence that treating insomnia comorbid 

with another psychiatric disorder can improve not only the insomnia but also the symptoms 

associated with the comorbid psychiatric disorder (e.g., Manber et al., 2008; Myers et al., 

2011). The results also underscore the value of treatments that aim to improve sleep in 

bipolar disorder and support the proposal that disturbed sleep constitutes a mechanism that 

substantively contributes to bipolar disorder.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
CONSORT diagram illustrating the flow of participants with bipolar disorder Type I and 

insomnia through the study. Note. CBTI-BP = cognitive behavior therapy for insomnia 

modified for bipolar disorder; PE = psychoeducation.

Harvey et al. Page 20

J Consult Clin Psychol. Author manuscript; available in PMC 2015 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 2. 
●●●. CBTI-BP = cognitive behavior therapy for insomnia modified for bipolar disorder; 

PE = psychoeducation. a Significant difference between treatment groups (Fisher's exact: p 

= .036). b Marginally significant difference between treatment groups (Fisher's exact: p = .

075). c Significant difference between treatment groups, t(39) = 2.28, p = .028.
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Table 1

Baseline Demographic and Clinical Characteristics of Patients Treated With CBTI-BP and PE

CBTI-BP (n = 30) PE (n = 28)

Characteristic n % n %

Female 19 63.3 17 60.7

Ethnicity

    Hispanic or Latino 4 13.8 2 7.1

    Not Hispanic or Latino 25 86.2 26 92.9

Race

    American Indian/Alaska Native 0 0.0 1 3.6

    Asian 1 3.3 4 14.3

    African American 4 13.3 3 10.7

    Caucasian 18 60.0 19 67.9

    Biracial 5 16.7 1 3.6

    Declined to answer 2 6.7 0 0.0

Marital status

    Single 19 63.3 20 71.4

    Married/partnered 7 23.3 4 14.3

    Divorced/separated/widowed 4 13.3 4 14.3

Employment

    Full-time 7 24.1 3 11.1

    Part-time 7 24.1 9 33.3

    Unemployed 15 51.7 15 55.6

Annual income

    < $20,000 14 46.7 11 39.3

    $20,000-$35,000 1 3.3 3 10.7

    $35,000-$50,000 5 16.7 6 21.4

    $50,000-$60,000 3 10.0 1 3.6

    > $60,000 2 6.7 1 3.6

    Refused to answer/did not know 5 16.7 6 21.4

Comorbidity, medical 19 63.3 11 39.3

Comorbidity, psychiatric 11 36.7 11 39.3

Mood medication 21 77.8 19 76.0

Sleep medication 16 59.3 16 64.0

Prior sleep medication usage 20 74.1 18 72.0

M SD M SD

Age (years) 37.7 12.4 35.5 9.3

Education (years) 16.5 2.7 14.6 3.7

Bipolar disorder duration (years) 16.2 11.9 13.1 6.8

IDS-C 11.3 8.0 13.5 6.8

IDS-C (no sleep items) 7.8 7.4 9.1 6.4

YMRS 2.4 2.5 4.0 3.5
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M SD M SD

Insomnia duration (months) 214.2 163.8 189.5 155.6

Note. CBTI-BP = cognitive behavior therapy for insomnia modified for bipolar disorder; PE = psychoeducation; IDS-C = Inventory of Depressive 
Symptomatology, Clinician Rating; YMRS = Young Mania Rating Scale
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