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Abstract
Insomnia is a common complaint in breast cancer patients and has been shown to have a host of
psychological and medical correlates and consequences. Typically insomnia is treated
pharmacologically, however more recent findings from randomized controlled clinical trials support
the use of cognitive behavioral therapies. The aim of this article is to review the empirically supported
breast cancer literature on insomnia, briefly present and explain the insomnia treatment options
available, and extrapolate research guidelines for future directions in this growing field. Behavioral
therapeutic approaches for insomnia seem particularly suitable to use in the breast cancer populations
because they have lower risk of interacting with the cancer treatment, do not burden the patients with
additional pharmacological treatments, and can target the treatment towards ameliorating specific
symptoms, like fatigue, that are characteristic in this population. However, there is a need for
replication of efficacy studies of cognitive behavioral treatments for insomnia in breast cancer, as
well as studies investigating vulnerability, risk and protective factors that might ultimately lead to
insomnia prevention programs for use in this population.
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Introduction
Estimates of the prevalence of insomnia in cancer populations range from 23% to 61%, and
are higher than that found in non-cancer patients.1In 2001, Savard and Morin 2 underlined the
severity of insomnia and its psychological and general health consequences in cancer
populations, indicating the scarce attention that insomnia had received in these populations in
terms of diagnosis and treatment. Since 2001, there have been some studies investigating sleep
problems in cancer, but much more research needs to done to achieve a clearer picture of the
phenomenology of insomnia in cancer populations. The 2005 NIH State-of-the-Science
conference on insomnia emphasized, among other needs, the necessity to explore the
relationship between characteristics of insomnia and other psychiatric and medical comorbid
disorders.3 Additionally, the NIH panel encouraged randomized controlled trials that would
validate treatment options in different populations suffering from insomnia.

Most of the studies on sleep problems in cancer have been conducted in women with breast
cancer (see Vena et al., 2004 4 and Clark et al., 2004 5) for a general overview of sleep in
patients with different types of cancer). The population of women with breast cancer is prone
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to insomnia for various reasons including a possible disruption of sleep due to increased
frequency and severity of hot flashes associated with the breast cancer treatment, and possible
increased depression, anxiety and fatigue levels following the breast cancer diagnosis.6 The
literature on insomnia in breast cancer reports severe levels of insomnia and debilitating
physical and psychological correlates of poor sleep as well as reports of very promising
treatment options. This article is a review of the current knowledge on the development and
characteristics of insomnia in women with breast cancer and a summary of the efficacious
treatment options.

Insomnia
Insomnia is characterized by complaints of difficulty initiating or maintaining sleep, or non-
restorative sleep which last for at least one month and which cause clinically significant distress
or impairment in social, occupational, or other important areas of functioning.7Insomnia is a
heterogeneous disorder that has been classified by the International Classification of Sleep
Disorders into subtypes with different characteristics.8 Until recently, most researchers and
clinicians categorized insomnia into primary and secondary insomnias. Primary insomnias
included any insomnia which has no other cause, such as psychophysiological insomnia (i.e.,
heightened arousal and learned sleep-preventing associations), physiological insomnia (i.e., in
which the subjective reports of disturbed sleep is corroborated by objective polysomnography)
and idiopathic insomnia (i.e., childhood onset chronic inability to obtain adequate sleep).
Secondary insomnias, which the recent NIH State of the Science of insomnia panel suggested
be called comorbid insomnias 3, include insomnia associated with mental disorders, medical
disorders, medications (both prescription and over-the-counter), alcohol or drug dependency,
environmental factors, sleep induced respiratory impairment, movement disorders, disorders
of the sleep wake schedule, and /or parasomnias (e.g., somnambulism, REM sleep behavior
disorder).

Both primary and comorbid insomnia are characterized by reduced sleep duration and intensity.
The underlying symptoms can be initial or sleep onset insomnia (i.e., difficulty falling asleep),
middle or sleep maintenance insomnia (i.e., difficulty staying asleep), terminal or late insomnia
(i.e., early morning awakening), and/or non-restorative sleep. Each of these can be transient,
transient recurring, or chronic. In addition, many patients suffer from a combination of
insomnia types. In general, most practitioners tend to see and treat patients with chronic
insomnia as it can have the most serious consequences.

Insomnia is a very common sleep disorder,9 reported that 20% of the adult population and 1/3
of the elderly population reports complains of insomnia symptoms. Other estimates of insomnia
prevalence in the general adult population have ranged from 9% to 17%.10-14

Chronic insomnia, which is defined by the minimum duration of the insomnia episode (duration
ranges from 30 days or six months depending on the study 3) has a host of debilitating
consequences that include tiredness, negative mood, the inability to enjoy family and social
relationships, difficulty concentrating, memory problems, decreased quality of life, increased
absenteeism, decreased job performance, increased severity of pain and poor health, and
increased risk of falls.15 Chronic insomnia has also been associated with greater functional
impairment, loss of productivity, 15 excess health care utilization, 11and high psychiatric
comorbidity, particularly depression and anxiety 10as well as increased suicide risk.16,17 In
addition, insomnia is very often associated with medical disorders including irritable bowel
syndrome,18 fibromyalgia,19 asthma 20 and gastroesophageal reflux disease.21

Not much is known about how to prevent insomnia, however there is some evidence that
leading an active life style and having a satisfying social life are correlates of healthy sleep,
and might represent protective factors against insomnia.22 Factors that make people more
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vulnerable to insomnia, particularly complaints of initiating and maintaining sleep, include
previous complaints of insomnia (odds ratio 3.5), female gender (odds ratio, 1.5), advancing
age (odds ratio, 1.3), snoring (odds ratio, 1.3), and multiple concomitant health problems (odds
ratios, 1.1 to 1.7).23 Women with breast cancer have at least two of these main vulnerability
factors for insomnia, i.e., being female and having cancer and its related health disturbances.
In addition, many, although not all, women with breast cancer are older, which may put them
at even greater risk of developing insomnia. While most of the literature on aging and sleep
shows that the prevalence of insomnia increases with age, (e.g., Foley et al. 1995) 24, a study
by Davidson et al. 25 showed that in cancer patients this relationship might be inversed with
younger patients having more insomnia.

Insomnia in breast cancer patients: Objective measurement studies
There have been very few objective studies of sleep in breast cancer patients and the results
have been contradictory. Silberfarb et al.26compared polysomnographically recorded sleep of
32 cancer patients (15 with breast cancer) with age- and sex-matched healthy volunteers and
32 otherwise healthy insomnia patients and found that the breast cancer patients had sleep
architecture similar to the normal sleepers. Conversely, polysomnographic studies in women
with breast cancer who had completed chemotherapy showed that they had lighter sleep (i.e.,
increased stages 1 and 2), less deep sleep (i.e., decreased stages 3 and 4), less REM sleep, and
lower sleep efficiency compared to normative data. 27

There is also evidence of objective sleep being disrupted by hot flashes in women with breast
cancer. Carpenter et al. 28 found that 67% of participants in their study who were survivors of
breast cancer experienced nighttime hot flashes compared to only 37% of healthy women
matched, among other variables, on age and menopausal status. Savard et al.,29 reported that
nights with hot flashes were associated with more percentage wake time, lower percentage
stage two, and less efficient sleep compared to nights with no hot flashes. Therefore hot-flashes
may be one of the causes of complaints of poor sleep in women with breast cancer. Hence,
recording and measuring hot flashes in future studies investigating sleep in women with breast
cancer is desirable whenever possible.

Insomnia in breast cancer patients: Subjective measurement studies
Studies that examined subjective sleep reports in cancer patients found that cancer patients
have significant complaints of difficulty sleeping 30 and that the severity of the complaints is
comparable to the insomnia complaints in other medical conditions.31 In particular, it has been
reported that women with breast cancer have severe complaints of poor sleep, insomnia, and
fatigue. 25,32 Savard et al.32 studied insomnia prevalence in 300 non-metastatic breast cancer
women and found that 19% met diagnostic criteria for an insomnia syndrome with 95% of the
cases being chronic insomnia. They also found that in 33% of the cases the onset of insomnia
followed the breast cancer diagnosis, and that 58% of the patients reported that cancer either
caused or aggravated their sleep problems. Ancoli-Israel et al.33 also found that women with
breast cancer complained of poor sleep after they were diagnosed but before they began their
chemotherapy. Carpenter et al.28compared breast cancer survivors’ sleep and fatigue levels to
age, race and menopausal status matched healthy women and found that 73% of breast cancer
survivors and 67% of healthy women had poor sleep quality and high sleep disturbance.
Women with breast cancer also experienced shorter sleep duration and higher rates of nighttime
flashes (67%) compared to healthy women (37%). These researchers found no group
differences between women with breast cancer and healthy women in levels of fatigue and
depression. However, other studies report that fatigue is one of the primary complaints in cancer
patients (see Ancoli-Israel, et al. for a more complete review)34. Koopman et al.35 looked at
sleep disturbances in women with metastatic breast cancer. The results showed that 63%
reported sleep disturbance, and that 37% reported using sleeping pills in the previous 30 days.
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This study also found interesting relationships between types of insomnia and correlates of
breast cancer experience; all types of insomnia correlated with increased depression. In
addition, problems falling asleep (i.e., initial insomnia) were associated with greater pain.
Problems with awakenings during the night (i.e., middle insomnia) were related to less
education, and finally, problems with early awakenings (i.e., terminal insomnia) were
associated with less social support. Although insomnia in the context of metastatic cancer may
be different than that of early stage cancer, these results still help in the overall understanding
of sleep in breast cancer.

The relationship between insomnia and other psychiatric disorders such as depression and
anxiety in the breast cancer population still needs to be established. However, there are studies
that show a decrease in depression 36, 37 and anxiety 36 in women with breast cancer, following
successful treatment of insomnia with cognitive behavioral therapy for insomnia.

In summary many women with breast cancer have complaints of poor sleep with prevalence
estimates that range from approximately 20% to 70% depending on the study. Most but not all
breast cancer patients report having had poor sleep prior to the breast cancer diagnosis, but
also report that the breast cancer experience has worsened their sleep problems.

Fatigue in breast cancer patients
Studies have shown that fatigue is one of the most frequent and most disturbing complaints of
cancer patients38,39 with over 75% of patients undergoing chemotherapy or radiation therapy
having complaints of fatigue (e.g., feeling tired and weak).40,41 Furthermore, research has
shown that these complaints may persist months after completion of treatment.42,43 Fatigue is
known to reduce quality of life38,44,45 and is often the reason for oncology patients to
discontinue their cancer treatment.40

The true relationship between sleep and fatigue in cancer patients has not been established,
30 however, there is evidence that fatigue and poor sleep are related. Akerstedt et al.46 studied
the relationship between mental fatigue, life style factors, and disturbed sleep in healthy
participants and found that disturbed sleep was the most important predictor of fatigue,
apparently stronger than previously well-established predictors such as workload, female
gender, and lack of exercise.

In women with breast cancer, studies on fatigue have reported evidence of increased fatigue
at each stage of treatment, i.e., before, during, and after chemotherapy. Ancoli-Israel et al.33

found that women diagnosed with breast cancer had increased fatigue, disturbed sleep, and
increased daily dysfunction before the start of chemotherapy. Fatigue continued to increase
and circadian sleep/wake rhythms became desynchronized during chemotherapy.47 Finally,
Broeckel et al.48 examined fatigue in women with breast cancer after a year of completion of
treatment with chemotherapy and found that, compared to women with no history of breast
cancer, patients reported more severe fatigue and worse quality of life due to fatigue.
Particularly interesting for clinical treatment and cancer fatigue prevention program
developments are the findings by Berger49 who found an inverse correlation between fatigue
and physical activity during most cycles of adjuvant chemotherapy treatment, with women
most fatigued being the least active. Other studies also have found evidence that exercise might
be related to less fatigue in breast cancer patients,50,51and that women who are less active and
have more nighttime awakenings have increased cancer related fatigue.52

In summary fatigue and insomnia in women with breast cancer represent significant complaints
with debilitating consequences for circadian sleep/wake rhythmicity, and daytime functioning.
Augmenting activity levels might represent a good strategy to combat fatigue in breast cancer
patients.
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Treatment of insomnia in breast cancer patients
The severity and frequency of insomnia in the breast cancer population warrants a close look
at what efficacious treatments available for insomnia and particular attention to which
treatments are more adaptable to the specific needs of the breast cancer population.

Efficacy of pharmacotherapy—Although pharmacotherapy is the most prescribed therapy
for cancer patients with insomnia,53,54,25 to our knowledge, there have been no studies
examining the effect of pharmacotherapy on insomnia in patients with breast cancer. The
medications most often used to treat insomnia in the general population are the
benzodiazepines, benzodiazepine receptor agonists (BzRAs), anti-depressants, anti-
histamines, and most recently, a melatonin receptor agonist. A meta-analysis of randomized
controlled trials of benzodiazepine efficacy versus placebo for insomnia in otherwise healthy
individuals, showed that benzodiazepines were superior to placebo in shortening sleep latency
(mean of 14. 3 minutes, and 95% confidence intervals of 10.6 and 18.0).55 Studies on BzRAs
show that they are also efficacious in improving various aspects of sleep including self-reported
sleep latency, total sleep time, and wake time after sleep onset.56 The NIH State-of-the-Science
conference on insomnia 3, concluded that the BzRAs are efficacious in the short-term
management of insomnia and the frequency and severity of adverse effects associated with
them are much lower than those seen with the benzodiazepines or with other sedating drugs.
They also concluded that all antidepressants have potentially significant adverse effects raising
concerns about the risk-benefit ratio, that barbiturates and antipsychotics have significant risks
and thus their use in the treatment of chronic insomnia cannot be recommended, and that there
is no systematic evidence for efficacy of the antihistamines (H1 receptor antagonists) yet there
is significant concern about risks associated with these drugs.

In conclusion, insomnia in the cancer population is usually treated with hypnotic drugs. The
literature on these drugs shows that benzodiazepines and BzRAs are generally effective in
reducing sleep latency, augmenting total sleep time and/or improving sleep continuity.
However, there are drawbacks to the use of some hypnotic drugs, particularly the longer acting
hypnotics, which include the palliative and non-curative nature of the treatment in chronic
insomnia cases, and various side effects as well as psychological and sometimes physiological
dependence. Also, most long-term studies last only six months to one year so little is known
about the continued efficacy and longer-term side effects when they are used for years. As
described below, in cancer patients, these disadvantages are often complicated by other factors.

Efficacy of behavioral treatments—In the last seven years a growing literature on
effectiveness of behavioral treatments for insomnia fostered a shift in what sleep medicine
experts consider the gold-standard treatment for chronic insomnia. Several studies have shown
that behavior therapies and cognitive behavioral therapies (CBT) in particular are as effective
and more long lasting than pharamocotherapies for treating insomnia. Cognitive behavioral
therapy for insomnia (CBT-I) combines behavioral therapies with cognitive restructuring and
educational sleep hygiene. Cognitive behavioral therapy’s efficacy in treating insomnia and
improving sleep has been shown on both subjective and objective measures of sleep57 and it
is considered a safe and effective treatment for insomnia.58

In 1999, Edinger and Wohlgemuth, 59 reviewed the literature on the management of persistent
primary insomnia and reported the inadequacies of hypnotics in treating this disorder. They
talked favorably about the promising behavioral and cognitive behavioral, patient specific
approaches to insomnia treatment. More recently, randomized controlled trials have shown
some clear advantages of cognitive behavioral techniques in comparison to pharmacotherapies.
A randomized controlled trial on young and middle aged adults with chronic sleep onset
insomnia found CBT-I more effective than pharmacotherapy in decreasing sleep latency and
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increasing sleep efficiency, and in promoting the largest number of normal sleepers at the end
of treatment.60 This study found no advantages of combined CBT-I and pharmacotherapy
treatments versus CBT-I alone. Another randomized controlled study on older adults suffering
from chronic, primary insomnia found that initially CBT-I and pharmacotherapy were similarly
efficacious in bettering sleep and that there was a trend for the combined CBT-I and
pharmacotherapy approach to decrease wake time after sleep onset to a greater degree than
each treatment modality separately. However, at one-year and two-year follow-up, only the
CBT-I group still showed continued improvements in sleep.61 An earlier study by McClusky
et al.62 comparing pharmacotherpay to behavioral therapy for sleep onset insomnia found that
pharmacotherapy was efficacious immediately in reducing sleep latency, while behavioral
therapies started having effects by the second week but then maintained their effects at follow-
up to a larger degree than the pharmacological treatment. Finally, a meta-analysis by Smith et
al.63 comparing pharmacotherapy and cognitive behavior therapies (e.g., sleep restriction,
stimulus control, cognitive restructuring) for chronic insomnia showed that both treatment
approaches ameliorate sleep, but that cognitive behavior therapies result in greater reduction
of sleep latency compared to pharmacotherapy. The average number of CBT sessions for the
studies included in this meta-analysis was 4.9 over an average period of time of 5.3 weeks.
The average length of the pharmacotherapy was 2.0 weeks.

There are also randomized controlled trials of CBT-I versus placebo and comparisons of
different modalities of CBT-I. A randomized controlled trial of CBT-I versus relaxation
therapy and a placebo (i.e., quasi-desensitization treatment) in adults with sleep maintenance
insomnia showed that CBT-I was more efficacious in improving measures of sleep
fragmentation than either the relaxation training or the placebo. 64A randomized controlled
trial of different modalities of CBT-I (i.e., individual therapy, group therapy, and telephone
consultations) applied to the treatment of primary sleep onset and sleep maintenance insomnia
showed that all modalities were efficacious in treating insomnia, that improvements in sleep
were maintained at six months follow-up, and most interestingly that there were no significant
differences between modalities.65 Cervena et al.57 found that CBT-I for insomnia was
associated with improved sleep architecture, specifically an increased amount of stage 2, REM
and slow wave, and reduced beta and sigma activity.

In summary, cognitive behavioral treatments are at least as effective, and maybe more effective
than pharmacological treatment for insomnia. There is some evidence that pharmacotherapy
is faster acting in acute stages of insomnia, and that cognitive behavioral treatments have better
long-term outcomes. The better long term effects of cognitive behavioral therapy compared to
pharmacotherapy may be due to the fact that with this therapy the individual has learned coping
skills to tackle acute insomnia as well as to prevent or mitigate in severity future insomnia
episodes. The NIH State-of-the-Science conference on insomnia also concluded that CBT-I is
as effective as prescription medications for brief treatment of chronic insomnia and there are
indications that beneficial effects of CBT-I, in contrast to those produced by medications, may
last well beyond termination of treatment.3

Other promising behavioral approaches to aid sleep in breast and other types of cancer patients
have been reported in the literature. Berger et al.66,67 studied the feasibility and the effects of
an individualized sleep promotion plan composed of sleep hygiene, relaxation therapy,
stimulus control and sleep restriction on women undergoing chemotherapy for breast cancer.
The authors reported that the intervention was feasible with adherence rates improving over
time. In addition, most of the sleep measures remained consistent with normal values with the
exception of nighttime awakenings which were higher than desired (>30min. per night).
Cannici et al.68 reported a reduction in sleep onset latency in cancer patients with insomnia
after muscle relaxation training, and results were sustained at three month follow-up.
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Allison et al.69 used a psycho-educational intervention that emphasized skills building (i.e.,
problem solving techniques, relaxation, cognitive coping, goal setting, communication, social
support and lifestyle factors) in head and neck cancer patients and found that the intervention
was feasible and was related to increased self reported sleep quality. Simeit et al.1 compared
the subjective sleep of cancer patients with insomnia after either progressive muscle relaxation
or autogenic training in addition to a standard rehabilitation program. Both interventions
reduced sleep disturbance compared to a standard rehabilitation program, with no significant
differences between the two interventions. Finally, Coleman et al.70 reported an increase in
total nighttime sleep minutes after an individualized exercise program in patients treated with
aggressive chemotherapy for multiple myeloma.

Interventions based on eastern medicine and holistic practices have also recently been studied
as possible treatments for poor sleep in cancer patients, with promising results. Carlson et al.
71 reported that mindfulness-based stress reduction techniques may help improve sleep in
breast and prostate cancer. Tibetan yoga practices have been reported to increase self-perceived
quality of sleep in lymphoma patients.72 Gentle touch healing may also have a positive effect
on sleep in cancer patients.73

Integrating CBT-I in breast cancer patients—There are several published CBT-I
manuals. Two of these manuals can be used in group or individual therapy settings74,75 and
the second is geared specifically for individual settings.76 Briefly, the components of these
CBT-I treatment manuals are cognitive (e.g., maladaptive thoughts restructuring), behavioral
(e.g., sleep restriction, stimulus control), and educational (e.g., sleep hygiene). Both manuals
spell out the agenda components for each session.

In research settings however, there seems to be flexibility in terms of what components to apply
and emphasize depending on the type of population being treated. With breast cancer patients,
Quesnel et al.,37and Savard et al.36 in addition to the core components of the CBT-I, used
strategies to encourage coping with fatigue by encouraging physical activity, and by educating
participants on fatigue and the differentiation between fatigue and somnolence.

The theoretical framework on which the manuals are based is Spielman’s three factor model
of insomnia,77which postulates that three factors are necessary for the development of chronic
insomnia. The three factors are predisposing factors that make the person prone or vulnerable
towards insomnia, precipitating factors that trigger the insomnia, and perpetuating factors that
maintain the insomnia. The model postulates that predisposing, precipitating, and perpetuating
factors may have different weights or importance at different times in the course of the
insomnia. The cognitive behavioral technique for combating insomnia is to target the
perpetuating factors. Perpetuating factors of insomnia are thought to be maladaptive thoughts
(e.g., I have to sleep for at least eight hours or I will not function during the day), and
maladaptive behaviors (e.g., staying in bed when one cannot fall asleep). Behavioral
perpetuating factors are often maladaptive coping attempts to counteract the effects of the
insomnia (e.g., napping for sleepiness).

The predisposing factor most often hypothesized for insomnia is arousability or hyperarousal.
Arousability is a relatively stable tendency to be easily aroused,78 and can be expressed through
physiological, cognitive and/or emotional hyperarousal.74According to Morin,74 arousability
is a central mediating feature of insomnia. He suggests that people with insomnia are generally
in a state of greater arousal both during the day and during the night compared to people without
insomnia.
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The precipitating factors of insomnia have been reported in the literature as events having
mostly negative valance, and being related to experiences with family, health, or work-school
events.79

An example of an application of Spielman’s model to an insomnia patient with breast cancer
can be seen in Table 1.

It is reasonable to assume that in many women with breast cancer the precipitating event is the
diagnosis of breast cancer, which is a life threatening and life disrupting trauma. Kryger
reported that women with breast cancer are prone to insomnia and sleep disturbances for various
reasons.6 As mentioned above, the treatment for breast cancer may increase the frequency and
severity of hot flashes which are known to disrupt sleep. Furthermore, being diagnosed with
breast cancer and having to face treatment may create or increase symptoms of anxiety and/or
depression that also disrupt sleep. It should also be taken into consideration that the insomnia
could be a pre-breast cancer condition, in which case the cancer diagnoses will most likely
aggravate the insomnia severity. Once the insomnia is triggered, many factors including
comorbid conditions such as depression and anxiety may work as perpetuating factors. It is
important to note that medical and psychiatric illnesses, such as cancer or depression, may play
a role in both predisposing, precipitating and perpetuating the insomnia.

It is important to realize that, while knowing the predisposing and precipitating factors of
insomnia is important for educational and theoretical background, the primary focus of the
CBT-I intervention are the factors that can be changed, i.e., the perpetuating factors. Hence,
the target of the therapy will not change whether a breast cancer patient developed insomnia
before the breast cancer diagnosis or as a result of the breast cancer.

Efficacy of CBT for insomnia in breast cancer patients—The studies that have looked
at cognitive behavioral treatments for insomnia in the breast cancer population are very few
but promising. Quesnel et al.,37 analyzed the effects of treating insomnia with group CBT in
breast cancer patients and found significant improvements in sleep efficiency, total sleep time,
mood and cognitive aspects of quality of life. Savard et al.36 recently studied the effects of
CBT on women with breast cancer and secondary chronic insomnia in a randomized wait-list
control study and found that CBT was effective in ameliorating subjective sleep indices as well
as decreasing levels of depression and anxiety and increasing quality of life. Therapeutic effects
were maintained at follow-up. While the subjective reports in this study are very promising,
the objective polysomnographic effects of CBT were unclear. The authors also investigated
the relationship between insomnia secondary to breast cancer and the immune system in the
same sample of women.80 The preliminary but promising results showed that after successful
treatment of insomnia with CBT the participants had increased cytokine (interferon gamma)
secretion activity at post-treatment, and increased immune variables at follow up suggesting
that insomnia and immune regulation are related and that amelioration of insomnia symptoms
might booster the immune system.

Summary and conclusions of treatment of insomnia in breast cancer patients
—Insomnia is a common complaint in breast cancer patients. Insomnia has been shown to have
a host of psychological and medical correlates and consequences. Typically insomnia is treated
with hypnotic drugs, however more recent findings from randomized controlled clinical trials
support of CBT-I therapies to treat insomnia. In the breast cancer population, CBT-I has been
shown to be both efficacious and suitable in two studies implemented by the same research
group. These studies used a tailored approach to treating insomnia, addressing the specific
needs of breast cancer patients, e.g., targeting fatigue by promoting activity levels. Although
these findings are very promising and incorporate a highly desirable tailored approach,
replication studies by other research groups as well as generalizability, effectiveness, and
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feasibility studies are needed before CBT-I can be established as an empirically validated
treatment for insomnia in the breast cancer population. In addition, in order to render available
a wider spectrum of empirically supported insomnia treatment options to the breast cancer
patient, randomized controlled trials of different behavioral treatments used to aid sleep,
including holistic approaches (e.g., mindfulness based stress reduction, yoga, gentle healing)
should be implemented.

Discussion and Future directions
This review of the literature on insomnia in breast cancer highlights the breadth and diversity
of research findings, the promising treatment options, and the need for further investigation of
the phenomenology of sleeplessness in the breast cancer population. Not much is known for
example on the relationship between subtypes of insomnia and the breast cancer experience,
or relationships between stages of cancer, types of cancer treatments or regimens, and
characteristics of sleep in breast cancer. Furthermore, we know very little about etiological
processes, vulnerability, risk, and protective factors of insomnia in breast cancer.

Sleep disturbance is common in this population, but there are many women with breast cancer
that do not develop insomnia, and among those who do there are differences in severity and
chronicity of the disorder. This variability in the development and evolution of insomnia in
breast cancer inspires important questions: Why do some women with breast cancer develop
insomnia and others do not? Why does insomnia become more severe and chronic in some
breast cancer patients and not in others? Why does insomnia sometimes resolve itself with the
completion of the breast cancer treatment and other times remains a problem for months or
years after the treatment? Also, is there a particular type of breast cancer patient who might
benefit more from a pharmacological approach to insomnia treatment versus a behavioral
treatment approach? Examination of drop-out rates in behavioral therapy groups versus
pharmacological groups, and the analysis of the psychological, medical, and SES
characteristics between drop-out participants and complaint participants might inspire
hypothesis for future studies aiming at finding the ideal treatment for the specific patient.

It is likely that the different subtypes of insomnia (e.g., primary, comorbid) and difference
symptoms (initial, middle, and late) result from different etiological pathways that interact
differentially with physiological, psychological, and social correlates of the breast cancer
experience. To understand these processes more studies are needed to investigate the bio-
psycho-social characteristics of women with breast cancer who suffer from insomnia in
comparison to those without insomnia. There is a strong need for longitudinal retrospective
and prospective research on psychological, medical, and social characteristics of women with
breast cancer who do not develop insomnia or whose insomnia does not become chronic. Future
studies need to take into account models that include vulnerability, risk and protective factors
surrounding insomnia in women with breast cancer in the pursuit of a better understanding of
the developmental trajectories of insomnia in breast cancer patients. Protective factors against
insomnia have not been clearly identified in the literature, however a cross-sectional survey of
13,057 people conducted by Ohayon et al., 22across the United Kingdom, Germany, and Italy
revealed that being active and having a satisfying social life are related to sleeping well and
are probable protective factors against insomnia. Do these factors apply to the breast cancer
population? Can we use them in developing insomnia prevention programs in women with
breast cancer? More research is needed to confirm or disconfirm vulnerability and protective
factors for insomnia in the breast cancer population. In addition, studies that look at the
relationships between insomnia and its correlates and other psychiatric disorders often
expressed in the breast cancer population (e.g., depression, anxiety) are necessary to understand
the relationships between different factors contributing to discomfort in this population.
Greater clarity on the intricacies of the etiological phenomenology (e.g., risk, vulnerability,
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and protective factor) and expression of insomnia (e.g., subtypes, and severity) as well as the
relationship between insomnia and other psychiatric disorders in breast cancer patients will
guide the development of effective treatments targeted to the specific needs of a specific
individual, making treatment delivery enhanced, quicker, less expensive, and more efficient.

Practice Points

1. Women with breast cancer have complaints of insomnia and fatigue. There are
both objective and subjective studies that report sleep disruption in this population.

2. Treatments for insomnia primarily include hypnotic drugs and behavioral
treatments, mainly cognitive behavioral therapy for insomnia (CBT-I). The use of
CBT-I versus pharmacological treatment for insomnia in breast cancer patients is
both desirable and promising.

3. In the general population CBT-I treatments are at least as, if not more, effective
compared to pharmacotherapies in reducing insomnia, and they are longer lasting.

4. In women with breast cancer CBT-I can be adapted to tackle specific symptoms,
like fatigue, that are common in this population and may be related to poor sleep.

5. Pharmacotherapies have added disadvantages in breast cancer patients including
possible interactions with the cancer treatment drugs, and possible individual
preferences toward non-pharmacological treatments given the pharmacological
burden already endured by most cancer patients.

6. Cognitive behavioral therapy for insomnia (CBT-I) combines behavioral therapies
with cognitive restructuring and educational sleep hygiene, targeting the
perpetuating factors (e.g., maladaptive thoughts and/or maladaptive coping
attempts) of Spielman’s insomnia model.

Research Agenda

Future studies on insomnia in breast cancer should investigate:

1. The bio-psycho-social vulnerability, risk and protective factors for the
development and maintenance of insomnia

2. The relationships between different insomnia subtypes and cancer stages and
cancer treatment

3. The relationships between different insomnia subtypes and different insomnia
treatment

4. The efficacy of different insomnia treatments for different breast cancer patients
(e.g., stage and type of cancer treatment)

5. Prevention programs
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Table 1
An example of Spielman’s three factor model of insomnia in a patient with breast
cancer

1 Predisposing factors:

a. Arousability

b. Decreased homeostatic sleep drive

2 Precipitating factors:

a. Acute stress related to breast cancer diagnosis

b. Breast cancer treatment side effects

c. Surgical pain

3 Perpetuating factors:

a. Poor bed-sleep stimulus control

b. Poor sleep hygiene

c. Maladaptive thoughts, e.g., “I will not be able to sleep tonight, which will make me miserable throughout the whole day
tomorrow”

d. Psychological conditioning

e. Depression

f. Anxiety
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