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bout 30%-50% of women with breast can-
cer experience insomnia (Savard, Villa,
Ivers, Simard, & Morin, 2009), which is
twice the rate than in the general popula-
tion (Berger, 2009). Compared to other
cancers, insomnia is more prevalent in women with
breast cancer (Palesh et al., 2010; Savard, Ivers, Villa,
Caplette-Gingras, & Morin, 2011). For those with can-
cer, insomnia can affect treatment recovery and quality
of survivorship. Women with breast cancer are thrust
into early menopause from chemotherapy or endocrine
treatments, and report new or worsening insomnia
with frequent nocturnal awakenings (Berger, Kuhn,
Farr, Von Essen, et al., 2009b). Disrupted sleep has
been documented in all phases of the cancer trajectory,
including long-term survivorship.

Insomnia is characterized by complaints of difficulty
initiating or maintaining sleep, or nonrestorative sleep,
lasting for at least one month and causing significant
distress or impairment in functioning (Buysse, 2013).
Some women are predisposed to insomnia; others
report that insomnia was precipitated by the stress of
a breast cancer diagnosis and/or treatment. Evidence
suggests that insomnia has a consistent negative impact
on immune functioning (Blask et al., 2011; Payne, Piper,
Rabinowitz, & Zimmerman, 2006) and may even have
implications for tumor progression (Filipski et al., 2002,
2003) and survival after a cancer diagnosis (Innominato
et al., 2009; Mormont et al., 2000). Breast cancer-related
insomnia has been shown to have a profound effect on
quality of life (QOL) and daily functioning (Ancoli-
Israel et al., 2006; Arndt, Merx, Stegmaier, Ziegler, &
Brenner, 2005).

In a population-based sample of patients with differ-
ing cancers (N = 991), 31% of the total sample reported
insomnia symptoms at the perioperative period, a rate

Purpose/Objectives: To examine the effect of cognitive-
behavioral therapy for insomnia (CBTI) on sleep improve-
ment, daytime symptoms, and quality of life (QOL) in breast
cancer survivors (BCSs) after cancer treatment.

Design: A prospective, longitudinal, randomized, con-
trolled trial.

Setting: Oncology clinics, breast cancer support groups,
and communities in Colorado.

Sample: 56 middle-aged BCSs with chronic insomnia.

Methods: Women were randomly assigned to CBTI or be-
havioral placebo treatment (BPT) and completed measures
of sleep, QOL, functioning, fatigue, and mood at baseline,
postintervention, and at three- and six-month follow-ups.

Main Research Variables: Sleep outcomes (e.g., sleep
efficiency, sleep latency, total sleep time, wake after sleep
onset, number of nightly awakenings); secondary variables
included sleep medication use, insomnia severity, QOL,
physical function, cognitive function, fatigue, depression,
anxiety, and sleep attitudes or knowledge.

Findings: Sleep efficiency and latency improved more in
the CBTI group than the BPT group; this difference was
maintained during follow-up. Women in the CBTI group
had less subjective insomnia, greater improvements in
physical and cognitive functioning, positive sleep attitudes,
and increased sleep hygiene knowledge. No group differ-
ences in improvement were noted relative to QOL, fatigue,
or mood.

Conclusions: Nurse-delivered CBTI appears to be ben-
eficial for BCSs’ sleep latency/efficiency, insomnia severity,
functioning, sleep knowledge, and attitudes more than
active placebo, with sustained benefit over time.

Implications for Nursing: Oncology nurses are in a unique
position to identify insomnia in cancer survivors. When
sleep disturbances become chronic, nurses need to make
recommendations and referrals.
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that slightly decreased to 26% two months later. Women
with breast cancer (n = 466) displayed the highest rates
of insomnia symptoms at both the perioperative period
(70%) and two months later (60%) (Savard et al., 2009).
Similarly, in a sample of 300 women at least two months
post-radiotherapy for breast cancer, 51% (n = 154)
displayed insomnia symptoms and 19% (n = 56) met
diagnostic criteria for more severe insomnia syndrome.
The criteria for the diagnosis of chronic insomnia syn-
drome is sleep disturbance that occurs at least three
nights per week, lasts at least one month, and causes
significant distress or impairment of daytime function-
ing (Morin & Benca, 2012). Among all women reporting
insomnia symptoms, the median duration of sleep dif-
ficulties was 48 months, whereas the median duration
was 60 months among those with insomnia syndrome
(Savard, Simard, Blanchet, Ivers, & Morin, 2001). Even
disease-free breast cancer survivors have higher rates
of insomnia compared to the general population, sug-
gesting chronic insomnia is a substantial problem in
long-term recovery and QOL (Ahn et al., 2006). The
need for effective insomnia interventions for breast
cancer survivors is supported by the growing number
of women who are surviving breast cancer worldwide
(Bray, Ren, Masuyer, & Ferlay, 2013).

Insomnia in women with breast cancer has been as-
sociated with greater fatigue, mood disturbance, sleep
aid use, and reduced quality of life (Ancoli-Israel et al.,
2006; Dirksen, Belyea, & Epstein, 2009; Fiorentino & Ancoli-
Israel, 2006; Fortner, Stepanski, Wang, Kasprowicz, &
Durrence, 2002). Coping with side effects of cancer
treatment, such as low blood counts and nausea, may
take precedence over sleep assessment and manage-
ment. Underreporting may be caused by the mistaken
belief that insomnia and associated symptoms are nor-
mal and transient reactions to cancer treatment (Berger,
2009). Previous studies showed that sleep symptoms
rarely are assessed in a typical patient evaluation (Na-
kaguchi et al., 2013; Okuyama et al., 2011).

Nonpharmacologic treatments appear well suited
to women with breast cancer because of the greater
insomnia susceptibility and high acceptability of these
interventions, even during cancer treatment (Berger
et al., 2002). Improvements are sustained longer than
pharmacologic therapies because the root cause of in-
somnia is addressed, and strategies can be used for a
lifetime (Morin et al., 2006).

CBTI is considered an established treatment for
primary insomnia by the American Academy of Sleep
Medicine (Schutte-Rodin, Broch, Buysse, Dorsey, & Sa-
teia, 2008) and is in the “likely to be effective” category
of the Oncology Nursing Society’s Putting Evidence
Into Practice series (Page & Berger, 2009). Several stud-
ies of women with breast cancer have tested personal-
ized sleep interventions (Berger et al., 2002; Cohen &

Fried, 2007) and standard CBTI (Dirksen & Epstein,
2008; Quesnel, Savard, Simard, Ivers, & Morin, 2003;
Savard, Simard, Ivers, & Morin, 2005; Tremblay, Savard,
& Ivers, 2009). Few studies, however, examine sleep
aid use and comprehensive outcomes in breast cancer
survivors. One study (Moore, Berger, & Dizona, 2011)
evaluated sleep aid use in 219 women during and after
adjuvant chemotherapy for breast cancer and found
that 20% took at least one sleep aid before the first
chemotherapy treatment, but use declined over time by
12%-18%. The most common sleep aids were prescrip-
tion sedatives or hypnotics (46%) and nonprescription
analgesics (24%) (Moore et al., 2011), suggesting the
importance of sleep aid assessment in clinical trials. Ex-
amining improvements in QOL, physical and cognitive
functioning, fatigue, and mood is needed to further
refine sleep therapies. To the authors” knowledge, the
current study is one of the few randomized, controlled
trials (RCTs) to use a specially trained nurse to deliver
comprehensive CBTI to patients with cancer. Effec-
tiveness studies are needed to validate the therapies
implemented by nurses (Espie, 2009).

Based on the Behavioral Model of Insomnia (Spiel-
man, Saskin, & Thorpy, 1987), this small-scale RCT
compared the effect of CBTI to active behavioral pla-
cebo treatment (BPT). Spielman’s model posits three
factors in the development of insomnia: predisposing,
precipitating, and perpetuating; CBTI is designed to
target perpetuating factors. The authors hypothesized
that CBTI, compared to BPT, would reduce sleep la-
tency (SL, defined as the time to fall asleep after lights
out), sleep aid use, and dysfunctional sleep beliefs;
increase sleep efficiency (SE, defined as the ratio of ac-
tual sleep time to time spent in bed multiplied by 100);
and improve perceived sleep quality, QOL, function-
ing, fatigue, mood, and sleep knowledge. The authors
examined other sleep parameters, including wake
after sleep onset (WASO, the sum of minutes awake
during nocturnal awakenings), total sleep time (TST,
the time in bed minus SL and WASQ), and nocturnal
awakenings.

Methods
Participants

Women were recruited from local ambulatory oncol-
ogy clinics, breast cancer support groups, and the com-
munity via newspaper advertisement in the Denver
metropolitan area. Study procedures were approved by
the Colorado Multi-Institutional Review Board. Women
were eligible if they completed primary treatment for
stage I-1II breast cancer within 1-36 months and met
study criteria for chronic insomnia, including a self-
reported SL or WASQO greater than 30 minutes on three
or more nights per week for one month or longer plus

242

Vol. 41, No. 3, May 2014 * Oncology Nursing Forum



Downloaded on 05-18-2024. Single-user license only. Copyright 2024 by the Oncology Nursing Society. For permission to post online, reprint, adapt, or reuse, please email pubpermissions@ons.org. ONS reserves all rights.

a score of 8 or higher on the Insomnia Severity Index
(ISI) (scores range from 0-28; a score of 8 indicates
subthreshold insomnia) (Morin, 1993; Savard, Savard,
Simard, & Ivers, 2005). Other inclusion criteria were
being aged 21-65 years, having insomnia that started
or worsened at diagnosis as determined by a clinical
interview, and being fluent in English. Women using
hypnotic medications were eligible because these medi-
cations have not been shown to significantly modify the
effect of CBTI (Savard, Simard, et al., 2005).

Exclusion criteria were unstable, major psychiatric or
non-cancer medical illness, primary sleep disorder(s)
other than insomnia, unstable doses of medications
that affect sleep, and night-shift employment. Of the
103 women who responded to recruitment efforts, 28
did not meet eligibility criteria, and 15 were unwilling
to participate (see Figure 1). The most common exclu-
sions were the presence of a sleep disorder other than
insomnia, a serious nonmalignant medical condition, or
shift work. Lack of time and unspecified reasons were
among the most common responses for unwillingness
to participate. Seventeen women did not complete all
the follow-up measures but were included in the intent-
to-treat analyses.

Procedures

To assess eligibility, women took part in a scripted
telephone screening using the Insomnia Interview
Schedule (Morin, 1993) to assess sleep disturbance
and rule out disorders other than insomnia. After con-
sent, women completed baseline questionnaires and a
daily sleep diary for one week. Qualified women were
randomly assigned to CBTI or BPT using an adaptive
randomization program, controlling for age, insom-
nia severity, recruitment site, and breast cancer stage
(Matthews, Cook, Terada, & Aloia, 2010). Participants,
but not the study therapist, were blind to treatment
condition. CBTI and BPT were conducted in parallel;
session duration and schedule were the same for each
group. Women received an $80 honorarium in three
divided amounts and reimbursement for parking or
public transportation.

The individual, weekly CBTI sessions consisted of
education about sleep restriction, stimulus control, sleep
hygiene education, and cognitive therapy derived from
existing protocols (Edinger & Carney, 2008; Morin, 1993;
Perlis, Jungquist, Smith, & Posner, 2005). An advanced
practice nurse with specialized training in CBTI con-
ducted the individual weekly sessions in an office set-
ting. All sessions began by reviewing the participant’s
sleep diary data, which determined the prescribed sleep
schedule. Session 1 included a CBTI overview, concep-
tual model of insomnia, sleep restriction (Spielman et
al., 1987), and stimulus control (Bootzin & Perlis, 1992).
Sleep restriction limits the amount of time in bed to the

patient’s estimated TST. The rationale for the sleep re-
striction is to consolidate sleep and gradually increase it
until an optimal sleep time is achieved (Spielman et al.,
1987). Stimulus control provides instructions designed to
discourage sleep-incompatible behaviors and reinforce a
regular sleep-wake schedule. To help “set” the biologic
clock, participants were instructed to adhere within 15
minutes of the prescribed sleep schedule. Sessions 2
and 3 addressed sleep hygiene principles, and cognitive
therapy aimed at altering dysfunctional beliefs about
sleep and the impact of sleep loss on daytime func-
tioning. Sleep hygiene education promotes good sleep
habits such as regular meals and a light bedtime snack;
habitual exercise; limited use of caffeine, nicotine, and
liquids in the evening; and a sleep-promoting bedroom

Assessed for Ineligible

Eligibility (n = 28)

(N =103) * Higher than stage Il cancer (n = 2)
e Shift work (n = 2)
e Lives outside of Colorado (n = 6)
¢ More than 36 months since last
cancer treatment (n = 4)
Older than age 65 (n = 7)
Primary sleep disorder (n = 3)
Insomnia criteria not met (n = 3)
No breast cancer (n = 1)

Eligible
(n =75)

Unwilling to Participate
(n=15)

* Refused to do sleep diary (n = 1)
* No show, no response to follow-up

Eligible and
Consented contact (n = 3)
(n = 60) * New job or too busy (n = 3)
e Childcare issues (n = 1)

* No specific reason given (n = 7)

Randomized

(n = 60)

CBTI (active) BPT (control)
(n=32) (n = 28)
Attrition Attrition

After the second After the second
treatment treatment
(n=2) (n=2)
Completed CBTI Completed BPT
(n = 30) (n = 30)

BPT—behavioral placebo treatment; CBTI—cognitive behavioral
therapy for insomnia

Figure 1. Screening and Enrollment Flow Chart
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(quiet, dark, and comfortable) (Edinger & Carney, 2008).
Cognitive therapy is designed to alter dysfunctional
thoughts and beliefs about sleep and help develop re-
alistic sleep expectations. For example, faulty beliefs
include unrealistic sleep expectations and exaggeration
of the consequences of sleep loss (Edinger, Wohlgemuth,
Radtke, Marsh, & Quillian, 2001b). During sessions 4 and
5, CBTI principles were reinforced and sleep schedules
adjusted based on sleep diary data. Session 6 focused
on relapse prevention and skills to cope with setbacks.

BPT is based on the concept of desensitization
(Steinmark & Borkovec, 1974) and has been used as a
placebo treatment in previous insomnia trials (Arnedt,
Conroy, Armitage, & Brower, 2011; Edinger, Wohlge-
muth, Radtke, Marsh, & Quillian, 2001a; Manber et al.,
2008). BPT aims to reduce the conditioned arousal that
develops in response to repeated pairings of frustra-
tion about not sleeping with difficulties initiating and
maintaining sleep. Each individual BPT session began
by recording diary data. In the first session, the thera-
pist presented a BPT overview, conceptual model of in-
somnia, and helped women develop a 10-item arousal
hierarchy of behavioral and cognitive activities that
occur during poor sleep (e.g., clock watching, worrying
about sleep). Each item was ranked from least to most
arousing. A five-item neutral hierarchy was developed
(e.g., taking a walk, listening to soothing music). Over
the course of BPT, each item on the arousal hierarchy
was paired with the neutral hierarchy items. Women
were instructed to practice the exercise once daily at
home, but not within 2-3 hours of bedtime to avoid
unintended arousal.

For both groups, sessions 1-3 and 6 were conducted
in person (30-60 minutes each) and sessions 4 and 5
were conducted by phone (15-20 minutes each). Treat-
ments were delivered by the first author of the current
article. Treatment sessions were audiotaped with par-
ticipant consent and a portion was reviewed for treat-
ment integrity by an independent consultant certified
in behavioral sleep medicine. Fidelity checklists were
completed at the conclusion of each session.

Measures

Women completed a sleep diary before and during
the intervention and at three- and six-month follow-
ups. Measures of insomnia severity, QOL, functioning,
fatigue, mood, and attitudes about sleep were assessed
at baseline, postintervention, and at three and six
months. Sleep knowledge was assessed at baseline and
postintervention.

A sleep-wake diary is a reliable and sensitive mea-
sure of change in daily sleep-wake patterns (Morin,
1993). The diary was completed after morning arousal.
Sleep parameters derived from sleep logs have been
shown to correlate reasonably with polysomnography

(Coates et al., 1982); sensitivity and specificity also were
high (92% and 96%, respectively) (Rogers, Caruso, &
Aldrich, 1993). Women recorded bedtime, rise time,
minutes to sleep onset, minutes awake after sleep onset,
number of awakenings, and sleep aid use (“I took ___
mg of medication and/or ___ oz of ___ alcohol as a
sleep aid.”). Because sleep can be highly variable from
night to night, weekly means were calculated for each
outcome. Data were considered missing if four or more
nights per week were unavailable. Sleep parameters
extracted from the diary included SL, SE, WASO, TST,
and number of nocturnal awakenings.

The ISI (Morin, 1993) is a seven-item measure of per-
ceived insomnia that evaluates global severity of insom-
nia based on difficulty falling asleep, nocturnal/early
morning awakenings, degree of dissatisfaction, and day-
time impairment associated with insomnia (0 = none, 4 =
very severe). Previously validated in primary insomnia
(Bastien, Vallieres, & Morin, 2001) and patients with can-
cer (Savard, Savard, et al., 2005b), the ISI is a reliable and
valid instrument to quantify perceived insomnia severity.
Assessed in breast cancer survivors, Cronbach alpha
ranged across time from 0.64-0.85 (Dirksen & Epstein,
2008). Scores range from 0-28; total scores are catego-
rized as 0-7, not clinically significant; 8-14, subthreshold
insomnia; 15-21, moderate insomnia; and 22-28, severe
insomnia. Cronbach alpha was 0.73 in this study.

The European Organisation for the Research and
Treatment of Cancer Quality of Life Questionnaire-
Core 30 (EORTC QLQ-C30) is a reliable and validated
cancer-specific QOL measure composed of five scales
that evaluate functioning (i.e., physical, role, emo-
tional, cognitive, and social functioning), as well as a
measure of global health status and QOL. Cronbach
alphas have ranged from 0.88-0.84 in fatigued breast
cancer survivors (Kluthcovsky et al., 2012). For the
current study, the authors focused on the physical
function and global health/QOL scales. The five-item
physical functioning scale included items such as “Do
you have any trouble taking a long walk?” and “Do
you need to stay in bed or a chair during the day?”
The global health status/QOL scale contains two items
regarding overall health and overall QOL during the
past week. Raw scores are transformed to a standard-
ized scale ranging from 0-100; higher scores reflect
higher levels of physical functioning and global QOL
(Fayers et al., 2001). In the current study, Cronbach
alpha was 0.73 for the global health/QOL subscale
and 0.83 for the physical functioning subscale.

The Attentional Function Index (AFI) was designed
to measure perceived effectiveness in common activi-
ties requiring attention and working memory. Women
rated themselves on 14 items ranging from 0 (not at
all) to 10 (extremely well) in response to how well
they were functioning in key cognitive activities (e.g.,
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making decisions, keeping a train of thought). A higher
mean score indicates greater cognitive functioning.
The AFI has been shown to be consistently reliable
with internal consistency coefficients (Cronbach alpha)
ranging from 0.84 (Cimprich, 1993) to 0.92 (Cimprich,
1999) in women with breast cancer. Cronbach alpha for
the AFI was 0.95 in the current study.

The Piper Fatigue Scale (PFS) measures four dimen-
sions of fatigue: behavioral/severity, affective mean-
ing, sensory, and cognitive/mood. Each are assessed
in 22 items ranging from 1 (no fatigue) to 10 (extreme
fatigue) (Piper et al., 1998). Higher mean scores repre-
sent greater fatigue. The revised PFS has been validated
in breast cancer survivors (de Jong, Candel, Schouten,
bu-Saad, & Courtens, 2006); reported Cronbach alphas
have ranged from 0.98 for the total scale and 0.94 for
subscales in women with fatigue after breast cancer
treatment (Kluthcovsky et al., 2012), indicating good
internal consistency. Cronbach alpha for the PFS was
0.96 in this study.

The Hospital Anxiety and Depression Scale (HADS)
is a 14-item measure of mood and is equally divided
into anxiety and depression scales (Zigmond & Snaith,
1983). The internal consistency of the two subscales in
patients with cancer, assessed by Cronbach alpha, are
0.93 for anxiety and 0.9 for depression (Moorey et al.,
1991). Concurrent validity (compared with psychiatric
rating scales) is reported in previous studies (Zigmond
& Snaith, 1983). Scores ranged from 0-3, with 21 as the
maximum score for each scale. A score of 7 or higher
suggests the presence of clinical levels of depression or
anxiety. Cronbach alpha was 0.85 for anxiety and 0.81
for depression scales in this study:.

Dysfunctional Beliefs and Attitudes About Sleep-16
(DBAS-16) evaluates concerns about the consequences
of insomnia, misconceptions about sleep needs and re-
quirements, preoccupations about sleep, and tendency
toward medication dependency (Morin, 1993). The
DBAS-16 was found to be reliable in adults with insom-
nia, as evidenced by a Cronbach alpha of 0.77 for clini-
cal and 0.79 for research samples and temporal stability
(r = 0.83) (Morin, Vallieres, & Ivers, 2007), including
those with insomnia with comorbid medical conditions
(Cronbach alpha = 0.82) (Carney et al., 2010). Women
indicated how much they agreed with each statement
on a 0-10 scale. Higher scores reflect a greater degree
of dysfunctional beliefs and attitudes. Cronbach alpha
was 0.82 in the current study.

The Patient Knowledge Test (PKT) assessed sleep
knowledge through a 15-item true or false question-
naire designed by the first author of the current article
and was completed at baseline and post-test. The items
include facts about sleep and insomnia (e.g., “Because
I am getting older, I need less sleep.”) and appropri-
ate or inappropriate sleep habits (e.g., “Exercise in the

evening helps people fall asleep.”) that were addressed
in the CBTI condition. Higher scores reflect more cor-
rect answers.

Data Analysis

An a priori power analysis using an effect size of
0.65-1.05 from previous studies (Morin, Colecchi,
Stone, Sood, & Brink, 1999; Murtagh & Greenwood,
1995; Savard, Simard, et al., 2005), an alpha level of
0.05, and a power of 0.8 indicated that a total sample
size of 60 women was required to detect group differ-
ences in SE. Data were double-entered and inspected
for artifacts, missing or out-of-range values, and non-
normality. Consistent with intent-to-treat analysis, once
a participant was randomized, her data were included
in the analyses. Full information maximum likelihood
estimation was used to address missing data in the
analyses. All analyses were performed using SAS®,
version 9.3. Sleep diary outcomes included weekly
assessments of SL, SE, TST, WASO, and number of
nightly awakenings. These outcomes were modeled
in a multilevel modeling framework as linear mixed
models with random intercepts and unstructured co-
variance structures using SAS Proc Mixed. The models
included a treatment main effect to determine whether
an overall difference existed between the groups and a
time main effect to determine whether scores changed
over time. The main interest, however, was in the
treatment-by-time interaction to address the hypoth-
esis that changes over time differed by group. When a
significant treatment-by-time interaction was observed,

Table 1. Baseline Sample Characteristics by Group
(N = 56)

CBTI Group BPT Group
(n = 30) (n = 26)

Characteristic X SD X SD
Age (years) 52.17 6.86 52.85 7.75
Characteristic n n
Cancer stage
.ol 9 11
e 1l 11 9
e 1l 10 6
Radiation 21 19
Married 16 14
Employed full-time 14 12
Received chemotherapy 22 17
College educated 19 18

BPT—behavioral placebo treatment; CBTI—cognitive behavioral
therapy for insomnia

Note. All comparisons between treatment groups were nonsig-
nificant (all p > 0.49).
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two post-hoc tests were conducted to examine treat-
ment differences in changes from baseline (week 1) to
the end of the intervention (week 6) and changes from
baseline to the follow-up period.

Secondary outcomes were sleep aid use, perceived
insomnia severity, QOL, physical function, cognitive
function, fatigue, depression, anxiety, sleep attitudes, and
knowledge. For sleep aid use, changes in average daily
use of sleep aids (prescription and nonprescription) were
compared between baseline and the end of intervention
using a Wilcoxon rank sum test. The remaining outcomes
were measured at baseline, post-treatment, three months,
and six months, and as with sleep diary outcomes, were
evaluated in terms of the time-by-treatment group interac-
tion in a multilevel modeling framework.

Results
Demographics and Characteristics

Table 1 depicts demographic and characteristics
by treatment group. All demographic variables were
similar between groups at baseline. On average, women
were 52 years old, and most had received radiation
and/or chemotherapy. The majority were married and
46% were employed full time. Reported average income
levels in the groups were similar. The median annual
income in the CBTI group was $60,001-$80,000 and
$40,001-$60,000 in the BPT group, which is consistent
with the 2011 median household income in Colorado
reported in 2011 ($58,629, SE = 2,553) and 2010 ($60,233,
SE = 2,481) (U.S. Census Bureau, 2013).

Of the 60 participants enrolled in the study, 17 had
missing data. Four women (two CBTI, two BPT) with-
drew from the study by the third week, and 13 had data
missing for some or all of the follow-up. To examine if
missing data affected interpretation of study results, the
interaction between attrition and group was estimated
for all baseline demographics and sleep variables. Of
the 17 tests conducted, no significant interactions were
noted between missing data status and group, indicat-
ing that no systematic differences existed between those
with or without data at follow-up that might influence
treatment effects.

Sleep Outcomes

Table 2 depicts the changes in sleep-wake diary out-
comes over time by treatment condition. The baseline
means for SE of less than 80%, SL of 25-37 minutes,
and WASO of greater than 38 minutes suggested
substantial onset and maintenance insomnia in both
groups. A significant time by treatment interaction
was observed for SE, SL, and TST. Figures 2, 3, and
4 illustrate the patterns of change in these three out-
comes over time and by group. Means are plotted
for baseline (week 1), each week of treatment (weeks
2-6), postintervention (week 7), and the three- and
six-month follow-ups. No statistically significant
condition effects were noted on scores over time for
WASO or number of awakenings.

Formal post-hoc tests were conducted for SE, SL, and
TST to interpret the nature of the overall treatment-by-
time interaction effect. The CBTI group did not show a

Table 2. Changes in Sleep Diary Outcomes Over Time by Group

Effect Size
Effect Size Comparison
_ _ Time Condition Comparison  of Week 1 to
X Change X Change Interaction of Weeks 1-6°  Follow-Up®
Baseline From From Week 1
Sleep Variable X Week 1-6  to Follow-Up F P d d
Sleep efficiency (%) 2 0.046 0.34 0.63
CBTI 79.09 9.39 11.53
BPT 79.92 5.99 6.34
Sleep latency (minutes) 3.2 0.002 0.48 0.49
CBTI 36.79 -20.73 -23.22
BPT 25.46 -7.97 -9.35
WASO (minutes) 1.42 0.18 0.26 0.09
CBTI 38.25 -20.38 -21.08
BPT 40.84 -12.12 -18.91
TST (minutes) 5.55 < 0.0001 0.67 0.03
CBTI 394.16 -0.37 33.46
BPT 382.7 30.96 35.33
Awakenings (per night) 0.56 0.81 0.13 0.13
CBTI 2.46 -0.68 -0.85
BPT 2.84 -0.78 -0.97

2 Effect size estimate calculated as Cohen d testing mean change score from week 1 to week 6 follow-ups between CBTI and BPT groups.

BPT—behavioral placebo treatment; CBTI—cognitive behavioral therapy for insomnia; TST—total sleep time; WASO—wake after sleep onset
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significantly greater improvement in SE compared to
BPT immediately after the intervention (p = 0.1, Cohen
d = 0.34), but scores were significantly greater by the
follow-up period (p = 0.003) where those in the CBTI
group improved SE by 11.53 percentage points and
those in the BPT group only increased by 6.34 percent-
age points, a moderate effect (d = 0.63). The CBTI group
reduced the minutes to fall asleep by 20.73 minutes from
baseline to week 6, whereas those in the BPT group
reduced their sleep onset latency by 7.97 minutes
(p =0.007, d = 0.48), and this improvement was main-
tained during the follow-up period (p = 0.0005, d = 0.49).
Evidence also was found for greater increases in TST
during the treatment weeks in the BPT group compared
to CBTI (p = 0.012, d = 0.67), although this difference
was not maintained at the follow-up period (p = 0.84,
d =0.03).

Sleep Aid Use

No significant differences were found between the
CBTI and BPT groups in terms of change in sleep aid use
from week 1 to week 6 (Wilcoxon rank sum test, p = 0.7).
At baseline, nine women in the BPT group denied use of
prescription sleep aids (sedatives/hypnotics) and nonpre-
scription sleep aids (over-the-counter aids marketed for
analgesia, cold/flu, sleep, herbal supplements) compared
to 11 in the CBTI group. At the end of treatment, 12 (64%)
in the BPT group had no change in their sleep aid use, six
(27%) had a reduction, and two (9%) had an increase. In
the CBTI group, 12 (41%) had no change in sleep aid use,
12 (41%) had a reduction, and five (10%) had an increase.
The median change in both groups was zero.

Secondary Outcome Variables

Table 3 shows the mean scores of the secondary
variables over time, by condition, and the results of the
modeling of change over time. A significant time by
treatment interaction was noted for insomnia severity,
physical function, dysfunctional attitudes about sleep,
and sleep knowledge, as well as a trend for cognitive
function (p = 0.07). Post-hoc tests showed significant
improvement from baseline to post-test/follow-up
for women in the CBTI group relative to BPT for each
of the outcomes with small- to moderate-sized effects
observed (Cohen d range = 0.4-0.79). No statistically
significant intervention effects were noted on scores
over time for QOL, fatigue, depression, or anxiety, with
effect sizes ranging from d = 0.12 to d = 0.27.

Discussion

As expected, the primary findings indicate that
women who received CBTI demonstrated greater im-
provements in SE and SL. On average, women in the
CBTI group increased SE from 79% to 90% at follow-up.
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BPT—behavioral placebo treatment; CBTI—cognitive behavioral
therapy for insomnia

Note. Sleep efficiency is the proportion of actual sleep to time
spent in bed, based on sleep diary entries. Good sleepers typically
have sleep efficiency of 85% or greater.

Figure 2. Sleep Efficiency Scores Over Time
by Treatment Group

Considering an SE of 85% is used to distinguish clini-
cal insomnia from normal sleep (Savard, Simard, et al.,
2005), this finding is clinically meaningful. Similarly,
the marked reduction in SL by more than 20 minutes
from week 1 to the end of the intervention as well as at
follow-up in the CBTI group denotes a striking decrease
in time to fall asleep. These findings are consistent
with the literature describing outcomes of CBTI and
similar sleep interventions in women with breast cancer
(Berger, Kuhn, Farr, Lynch, et al., 2009; Berger, Kuhn,
Farr, Von Essen, et al., 2009; Epstein & Dirksen, 2007;
Savard, Simard, et al., 2005; Tremblay et al., 2009) and
other cancer populations (Espie et al., 2008; Rumble,
Keefe, Edinger, Porter, & Garst, 2005). These findings
suggest CBTI is effective in addressing perpetuating
factors of insomnia as outlined in the Behavioral Model
of Insomnia (Spielman et al., 1987).

Although the BPT group showed increased TST rela-
tive to the CBTI group at week 6, the groups did not
differ at follow-up. An initial reduction in TST during
the CBTI intervention is expected when participants
adhere to a prescribed and restricted sleep schedule,
followed by a gradual increase in TST. Contrary to pre-
vious studies of women with breast cancer (Berger et
al., 2002; Epstein & Dirksen, 2007), the authors did not
find a significant differences between groups relative to
WASO and number of awakenings over the duration of
the study, although both groups improved over time.
The improvement in WASO and TST over time in both
CBTI and BPT suggests that monitoring sleep via a
daily sleep-wake diary and meeting with a supportive
healthcare provider may provide the impetus to take
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on more positive lifestyle behaviors. Participants in the
BPT group may have increased interest in sleep in gen-
eral and may have sought sleep information elsewhere.
BPT is intended to reduce arousal from repeated frus-
tration about not sleeping and, therefore, may be most
helpful to those with high anxiety or annoyance related
to sleep disturbances. New endocrine treatments used
by women in the current study may have caused sub-
stantial joint pain in addition to hot flashes (Desai et al.,
2013), which were not widely prescribed in previous
investigations. With regard to TST, sleep restriction
was a component of CBTI. Therefore, decreased TST
indicates good adherence, particularly in the beginning
weeks (Matthews, Schmiege, Cook, Berger, & Aloia,
2012). TST in women receiving CBTI averaged seven
hours nightly by the end of the intervention, suggesting
a sustained sleep benefit.

No significant differences were found between groups
in terms of change in sleep aid use during the interven-
tion weeks. Neither group received specific recom-
mendations regarding sleep aid withdrawal; however,
greater improvement in sleep may reduce the need for
sleep aids in the CBTI group. The lack of significant
sleep aid reduction is contradictory with other studies
of CBTI in breast cancer survivors (Savard, Simard, et
al., 2005) and primary insomnia (Espie, Inglis, Tessier,
& Harvey, 2001), which suggest that offering alternative
nonpharmacologic strategies is sufficient to reduce or
stop sleep aid use. The women in this study may have
lacked sufficient confidence to give up sleep aids or were
psychologically dependent on sleep aids. Although the
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Note. Sleep latency is the number of minutes to fall asleep after
lights out, based on sleep diary entries. Good sleepers typically
have sleep latency of less than 20-30 minutes.

Figure 3. Onset Latency Scores Over Time
by Treatment Group
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Note. Total sleep time is actual time asleep (does not include
sleep latency or minutes awake during the night) based on sleep
diary entries. Recommended adult total sleep time is 420-480
minutes.

Figure 4. Total Sleep Time Scores Over Time
by Treatment Group

CBTI group’s reductions in sleep aid use were not statis-
tically significantly different compared to the BPT group
and interpretation is complicated by baseline differences
between groups, the reduction in sleep aid use may be
clinically meaningful. Continued study of sleep aid use
in larger-scale studies is warranted.

Consistent with other studies of breast cancer sur-
vivors, baseline self-report scores of the secondary
outcomes suggest moderate severity insomnia (Morin,
1993), good QOL and physical functioning (Minton,
Alexander, & Stone, 2012; Zucca, Boyes, Linden, & Gir-
gis, 2012), reduced cognitive functioning (Chen, Mias-
kowski, Liu, & Chen, 2012), moderate fatigue (Appling,
Scarvalone, MacDonald, McBeth, & Helzlsouer, 2012),
borderline moderate anxiety, and low depression levels
(Trudel-Fitzgerald, Savard, & Ivers, 2013). In the CBTI
group, perceived severity of insomnia declined by 8.6
points at postintervention and continued to abate dur-
ing the follow-up period, during which mean insomnia
severity scores dropped to “no clinically significant
insomnia” at three and six months. In contrast, women
in the BPT group had a 5.9-point reduction in insomnia
scores postintervention without further reduction over
time, therefore remaining at or above subthreshold
insomnia throughout the study. Yang, Morin, Schaefer,
and Wallenstein (2009) found that patients with primary
insomnia with a six-point ISI score reduction regardless
of the baseline score were 48% less likely to report “feel-
ing worn out,” 46% less likely to be “unable to think
clearly,” and 52% less likely to report “feeling fatigued.”
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They concluded that a six-point reduction in ISI was a
clinically meaningful improvement (Yang et al., 2009),
which underscores the significant perception of sleep
improvement in the current study’s CBTI group.

The CBTI group did not report greater improvements
in QOL or a reduction in anxiety or depression levels
over time. These finding may be caused, in part, by the
participants’ relatively good QOL and mild dysthymia,
providing little room to improve.

In the current study, women did not report lower
fatigue despite reductions in insomnia, and this remains
a challenging issue for BCSs. Minton and Stone (2013)
examined cancer-related fatigue (CRF) and insomnia
in women between three months and two years after
completion of primary cancer treatment (N = 114). They
found that 44% of women with CRF met the criteria for
insomnia syndrome, but concluded these symptoms
are related but separate entities, and CRF cannot be

Table 3. Secondary Outcomes: Insomnia Severity, QOL, Functioning, Symptoms, and Sleep Knowledge

or Attitudes
Time Condition Interaction
and Effect Size*

Three Six
Variable Baseline Postintervention Months Months f P d
Insomnia severity® 2.87 0.039 0.67
CBTI 17.6 9.03 7.56 7.43
BPT 17.29 11.37 10.61 10.84
Global health/QOL¢ 0.56 0.64 0.12
CBTI 64.03 72.91 72.33 73.32
BPT 63.14 71.22 65.56 71.44
Physical function® 3.16 0.027 0.79
CBTI 82.44 86.7 88.33 88.27
BPT 84.04 82.59 80.91 85.06
Attentional function? 2.36 0.07 0.56
CBTI 5.63 6.72 6.7 6.7
BPT 5.66 5.87 5.89 6.33
Fatigue® 0.39 0.76 0.2
CBTI 5.5 3.98 4.16 3.76
BPT 5.48 4.25 4.66 4.09
Depression' 0.75 0.52 0.27
CBTI 4.57 3.7 3.43 3.46
BPT 5.09 4.77 5.03 4.64
Anxiety 0.42 0.74 0.22
CBTI 6.63 5.99 5.83 5.61
BPT 8.21 6.89 7.25 6.52
Sleep attitudess 3.12 0.029 0.4
CBTI 5.44 3.96 3.31 3.46
BPT 5.66 4.38 4.7 4.45
Sleep knowledge" 9.35 0.004 0.4
CBTI 11.08 12.58 - -
BPT 10.81 10.62 - -

2 Effect size estimate calculated as Cohen d testing mean change score from baseline to the average of the follow-up assessments between

CBTI and BPT groups.

> Insomnia was scored with the Insomnia Severity Index on a scale of 0-28, where higher scores indicate greater insomnia severity.

<Global health/QOL and physical function were scored with the European Organisation for the Research and Treatment of Cancer
Quality of Life—Core 30 questionnaire on a scale of 0-100, where higher scores indicated greater QOL/health rating or greater physical

functioning, respectively.

4 Attentional function was calculated with the Attentional Function Index on a scale of 0-10, with a higher score indicating greater

cognitive function.

¢ Fatigue was determined through the use of the Piper Fatigue Scale, a 0-10 ranking where higher scores indicate greater fatigue and

distress.

fDepression and anxiety were determined through the use of the Hospital Anxiety and Depression Scale, a 0-21 measure where higher

scores indicate greater depression and anxiety, respectively.

¢Sleep attitudes were examined through the use of Dysfunctional Beliefs and Attitudes About Sleep, a 10-item tool where higher scores
indicate greater dysfunctional beliefs.

hSleep knowledge was scored with the Patient Knowledge Test, a 15-item document where higher scores indicate more correct an-

swers.

BPT—behavioral placebo treatment; CBTI—cognitive behavioral therapy for insomnia; QOL—quality of life
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Knowledge Translation

Breast cancer survivors (BCSs) spend an excessive time awake
while in bed (sleep efficiency) and have difficulty falling
asleep (sleep latency) and/or staying asleep, suggesting sub-
stantial onset and maintenance insomnia.

BCSs who received cognitive behavioral therapy for insomnia
(CBTI) had significantly improved sleep efficiency and sleep
latency compared to controls.

CBTl is a promising therapy for insomnia in BCSs with sustained
benefits, including less subjective insomnia, greater improve-
ments in physical and cognitive functioning, positive sleep
attitudes, and increased sleep hygiene knowledge.

explained by sleep disturbances alone (Minton & Stone,
2013). This finding is supported by data from a CBTI
intervention trial that resulted in improved sleep but
not fatigue (Savard, Simard, et al., 2005).

Other important findings of this study are the greater
improvements in physical functioning and a trend
toward improvement in the cognitive functioning in
the CBTI group. Many patients with breast cancer
develop treatment-related cognitive dysfunction that
affects their QOL and can result in diminished func-
tional independence (Wefel & Schagen, 2012). In a
study of breast cancer survivors (N = 63), insomnia
was associated with worse verbal episodic memory,
executive functioning, and subjective cognitive func-
tioning (Caplette-Gingras, Savard, Savard, & Ivers,
2012). Therefore, even a small improvement brought
on by effectively managing insomnia appears to have
important clinical implications.

As expected, the CBTI group reported greater
decreases in dysfunctional beliefs about sleep and
increased sleep knowledge from baseline to postinter-
vention. This finding indicates that good fidelity to the
content in the CBTI intervention existed, and women
understood and assimilated CBTI principles.

Strengths and Limitations

The current study is characterized by several
strengths, including randomization, manualized treat-
ment, intervention fidelity verification, and longitudi-
nal data. Women receiving pharmacologic treatment
for insomnia and depression were included in the
study (under certain conditions), which broadened
the generalizability of the findings. However, despite
various strategies to enroll a diverse sample, the ma-
jority of women were Caucasian and well educated,
recruited through referrals, ads, and flyers (reflecting
a high level of motivation), limiting the generalization
of the findings to diverse groups of women. The study
did not control for nonspecific therapeutic ingredients;

therefore, determining whether sleep improvements
are attributable to the CBTI strategies common to psy-
chotherapeutic approaches such as therapist empathy
is not possible. One therapist delivered CBTI and BPT,
which could be considered a limitation and a strength.
With one therapist, contamination between therapies
is possible; however, several strategies were in place
to monitor content and maintain high fidelity to the
individual therapies. Conversely, having one therapist
is a strength in terms of relative consistency of thera-
peutic alliance

Implications for Nursing Practice

The current study increases awareness of sleep distur-
bances in patients with cancer and legitimizes impaired
sleep as an important concern for patients and the
nursing discipline. Nurses can make a substantial dif-
ference in the QOL of cancer survivors by recognizing
the number of patients with sleep problems and using
available measures to accurately evaluate the severity
and impact of sleep disturbances. Oncology healthcare
providers often fail to ask patients about their sleep,
which may lead to unnecessary morbidity. Nurses
play a key role in recognition of sleep disturbances at
all phases of the cancer care continuum. Through brief
questions incorporated in a health history and medica-
tion review or specialized sleep assessments, nurses can
identify patients with sleep disturbances. For patients
with evidence of moderate-to-severe chronic insomnia
or suspected of having other sleep disorders, nurses
should refer to sleep experts for additional diagnostic
testing and treatment. For general sleep disturbances,
nurses can provide evidence-based nonpharmacologic
and pharmacologic interventions. Nurses can become
involved in research studies that build on the science
that leads to evidence-based recommendations and
policies, and seek specialized education for the delivery
of sleep interventions such as CBTL

Conclusion

The current study contributes to the existing body
of research on nonpharmacologic interventions to im-
prove sleep and daytime consequences in breast cancer
survivors. Results suggest that CBTI is a promising in-
tervention for insomnia during the six weeks of therapy
with sustained benefit in the following months.

Implications for Future Research

Future research replicating these findings would be
helpful to increase the generalizability of the results
to other cancer types and ethnically diverse groups.
Additional studies testing the effectiveness of the
intervention are warranted using varying treatment
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modalities, including cost analysis. Using the principles
of CBTI, interventions to prevent insomnia before it
becomes a chronic problem are additional avenues of
investigation (Vitiello, McCurry, & Rybarczyk, 2013).
Establishing effectiveness of CBTI during other periods
in the cancer trajectory will allow healthcare providers
to meet individual patients’ needs and may contribute
to health-related QOL.
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