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Abstract
Breast cancer is the most commonly diagnosed cancer in women. Insomnia is a significant
problem in breast cancer patients, affecting between 20% to 70% of newly diagnosed or recently
treated cancer patients. Pain, fatigue, anxiety, and depression are also common conditions in breast
cancer and often co-occur with insomnia in symptom clusters, exacerbating one another, and
decreasing quality of life (QOL). There have been no clinical trials of drugs for sleep in cancer.
Cognitive behavioral psychotherapies on the other hand, have shown some of the most positive
results in alleviating the distressing symptoms that often accompany the breast cancer experience,
but even these studies have not targeted the symptom cluster. Pharmacological as well as non-
pharmacological treatments need to be explored. It might be that a combined pharmacological and
behavioral treatment is most efficacious. In short, substantially more research is needed to fully
understand and treat the symptom cluster of insomnia, fatigue, pain, depression and anxiety in
breast cancer.

Introduction
Breast cancer is the most commonly diagnosed cancer in women, accounting for
approximately 32% of all new yearly cancer diagnoses among women in the U.S.[1] The
prevalence rates of psychological distress among breast cancer patients are high: up to 45%
of early breast cancer patients and 42% of metastatic breast cancer patients endorse a
psychiatric DSM-IV diagnosis.[2] Insomnia is a significant problem in breast cancer
patients, affecting between 20% to 70% of newly diagnosed or recently treated cancer
patients, double that of the general population. Pain, fatigue, anxiety, and depression are also
common conditions in breast cancer and often co-occur with insomnia in symptom clusters,
exacerbating one another, and decreasing quality of life (QOL).

The prevalence of these symptoms in breast cancer has sparked a plethora of research
studies looking at the relationships between the breast cancer experience and various
medical, physical, psychological and social factors. There is still much to learn about the
etiology of each symptom, the relationship among the symptoms, as well as their underlying
pathophysiological mechanisms. Nevertheless, a variety of intervention studies have
reported ways to reduce distress and increase QOL in breast cancer patients. Most studies
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have used behavioral treatments, mostly cognitive behavioral therapy (CBT) interventions,
to treat one or two specific symptoms using different modalities of CBT. Few studies have
looked at the effect of medications. To date, no studies have looked at a comprehensive
intervention for all the symptoms in the symptom cluster.

In this paper we briefly review the prevalence and discuss the phenomenology of insomnia,
fatigue, depression and pain in breast cancer and list the treatments that have been tested on
these symptoms. Our manifold goals are to foster awareness of the prevalence and severity
of these symptoms in breast cancer patients, encourage health care providers to offer
evidence-supported treatments to alleviate these symptoms, and suggest new ideas for future
research that would advance the science and practice of symptom cluster palliative care in
breast cancer patients.

The Breast Cancer Symptom Cluster: Prevalence and Phenomenology
Sleep disturbance

Studies have examined sleep both objectively and subjectively and have confirmed that
sleep problems are very common in breast cancer, pre-treatment, during treatment and
sometimes for years after treatment.[3] Approximately 20–70% of women with breast
cancer suffer from insomnia, including complaints of difficulty staying asleep, difficulty
falling back to sleep at night, sleeping less overall.[3] For those patients that experienced
insomnia even before their diagnosis, the majority endorse the fact that having cancer
exacerbated their sleep problem.[4].

In a study of cancer survivors, 19% reported chronic insomnia (that is, difficulty falling or
staying asleep), with 95% of them experiencing the insomnia for more than 6 months.
Another 33% did not meet the criteria for a diagnosis of insomnia, but did report sleeping
difficulties. This suggests that over half of these cancer survivors had some problem with
their sleep.[4]Studies that have used objective measurements of sleep have confirmed that
sleep is disturbed, finding that sleep is fragmented with low sleep efficiency (only about
76% of the time in bed spent asleep), more restlessness at night particularly during
treatment, and longer sleep onset latency.[5–7]

In a study of sleep disturbances in cancer patients being followed in a pain clinic, 72%
reported sleeping difficulties, 52% reported not feeling rested in the morning, 45% had
difficulty staying asleep, 29% had difficulty falling asleep, and 27% woke up too early in the
morning. When sleep was correlated with other symptoms, it was most often associated with
complaints of fatigue or anxiety.[8] However, in another study, sleep disturbances were
reported even when pain and anxiety were low suggesting that the sleep problem may be
independent of these psychological and physiological factors.[9]

The risk of insomnia is high in cancer patients for various reasons. The cancer itself
including tumors that increase steroid production and symptoms of tumor invasion (pain,
dyspnea, fatigue, nausea, pruritis) can contribute to poor sleep. Corticosteroid treatment and
hormonal fluctuations as a result of chemotherapy also put patients at greater risk for poor
sleep. Medications (narcotics, chemotherapy, neuroleptics, sympathomimetics, sedative/
hypnotics, steroids, caffeine/nicotine, antidepressants, diet supplements) and environmental
factors (disturbing light and noise and/or temperature extremes in the bedroom) also
contribute to poor sleep. And last but not least, an increase in psychological distress due to
the cancer diagnosis and increased hot flashes caused by menopause, which often is induced
by the breast cancer treatment, also need to be evaluated as contributors to insomnia.[10]
Insomnia in these cancer patients may lead to fatigue, mood disturbances, contribute to
immunosuppression, affect quality of life and might even affect the course of disease.[11]
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One theory of insomnia is Speilman’s 3-P model which states that there are predisposing,
precipitating and perpetuating factors of insomnia.[12] Savard and Morin hypothesized that
in cancer: (1) predisposing factors which increase the individual’s general vulnerability to
develop insomnia might be hyper-arousability, being female, aging, as well as a personal
and familial history of insomnia; (2) precipitating factors that trigger the onset of sleep
disturbances might be the cancer itself, cancer-related emotional impact and functional loss,
and cancer-related treatments and pain; (3) perpetuating factors that contribute to the
maintenance of sleep disturbance over time might be maladaptive sleep behaviors and faulty
beliefs and attitudes about sleep that patients develop.[13]Treatments therefore, whether
behavioral or pharmacological, need to target these factors.

The most likely hypothesis about the phenomenology of sleep in breast cancer patients is
that the challenges faced by cancer patients may contribute to or cause insomnia, which in
turn may feedback to exacerbate medical conditions comorbid with cancer, in particular
pain, psychiatric comorbidities, fatigue, use of opioids (which could contribute to daytime
sedation and sleep disordered breathing), stimulating or alerting drugs, napping and
preexisting sleep disorders.[14] Thus a deleterious feedback loop may be created.

Fatigue
Cancer related fatigue (CRF) is one of the most debilitating, chronic symptoms in patients
with cancer, characterized by extreme tiredness and inability to function due to lack of
energy. CRF affects quality of life (QOL) and productivity, may lead to poor compliance
with chemotherapy regimens and discontinuing treatment.[15,16] Several studies have
suggested that breast cancer patients often experience fatigue before, during, and after
chemotherapy. Overall in most studies the estimated prevalence of fatigue in breast cancer
ranges from 30%–60%.[17]

Studies have suggested that the causes of cancer-related fatigue are multifactorial and
include physiological factors (e.g., pain, anemia neuroendocrine changes, altered energy
metabolism), psychological factors (e.g., depression, anxiety), socio-cultural factors (e.g.,
education, cognitive and behavioral response), and chronobiological factors (e.g., sleep and
circadian rhythms).[18,19]

Fatigue and Circadian Rhythms
Circadian rhythms, such as alternations of hormone secretion, body temperature, and sleep-
wake cycles, are 24-hour rhythms regulated by the suprachiasmatic nucleus in the
hypothalamus. The synchronization of this rhythm with the solar day and night is
maintained primarily through entrainment by light.

Disrupted circadian activity rhythms have been associated with mortality in cancer.[20] Yet
there is little known about the links between circadian rhythms and cancer.[21]Studies have
shown that breast cancer patients have more disrupted circadian activity rhythms than
healthy controls,[22,23] and that disrupted activity rhythms are highly correlated with a
symptom cluster of disrupted sleep, increased fatigue and depression.[24,25] Other studies
suggest that cancer itself may be a result of disturbed biological rhythms.[26]

One measure of circadian activity rhythms is with actigraphy. Actigraphy measures wrist
movement which can be used to reliably estimate wake and sleep as well as sleep/wake
activity rhythms. Figure 1 shows an example of an actigraphic record in one breast cancer
patient. Data from our laboratory suggest that the first administration of chemotherapy is
associated with transient circadian disruption, while repeated administration of
chemotherapy results in progressively worse and more enduring impairments in sleep-wake
activity rhythms.[27]
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Data from our laboratory also suggest that fatigue is associated with low daytime light
exposure.[28] Since decreased light is also associated with disrupted circadian rhythms, we
examined whether fatigue and rest-activity circadian rhythms would also be related. The
hypothesis was that women with disturbed rest-activity circadian rhythms would report more
fatigue before and during the first cycle of chemotherapy. Forty women diagnosed with
stage I–III breast cancer, scheduled to receive adjuvant or neoadjuvant anthracycline-based
chemotherapy, were studied. Fatigue was assessed using the Short Form of
Multidimensional Fatigue Symptom Inventory (MFSI-SF). Rest-activity circadian rhythms
were recorded with wrist actigraphy. More fatigue was associated with more disrupted
rhythms, less activity both during the day and night, and a more delayed phase (that is,
falling asleep later in the night and waking up later in the morning) (see Figure 2). While
causality could not be determined in this study, the data suggested that while fatigue may
worsen secondary to chemotherapy, it may be mediated, in part, by desynchronized
circadian rhythms.

Depression and Anxiety
Depressive symptoms are the most common mood disturbance experienced in cancer
patients.[29] Women with breast cancer are not exceptions, although anxiety is also
prevalent in this population. Most studies have shown that depressive disorders are common
in breast cancer patients. In the DSM-IV, such disorders include major depressive disorder,
dysthymic disorder, adjustment disorder with depressive mood and mixed depressive and
anxious mood disorders. Other commonly encountered psychiatric disorders in breast cancer
patients include anxiety disorders including generalized anxiety disorder, post-traumatic
stress syndrome, and adjustment disorder with anxious mood.[2]

A study by Bardwell and colleagues reported that depressive symptoms in 2,595 breast
cancer survivors were associated with stressful life events, less optimism, ambivalence over
expressing negative emotions, sleep disturbance and poorer social functioning.[30] The
researchers found that the depressive symptoms were not associated with any of the
objective cancer related variables (e.g., stage, treatment). Notably, one study examined
24,696 older breast cancer patients and found that 1,841 were diagnosed with depression
before the breast cancer diagnosis. The depressed women were more likely to receive less-
than-definitive cancer treatment and had worse survival rates (that were not better explained
by the differences in cancer treatment) compared to the women without depression.[31] This
implies that depression and its correlates may increase the likelihood of receiving less than
optimal cancer treatment by healthcare providers and/or that depressed patients may have
rates of adherence and engagement in treatment that are lower than non depressed patients.
Either way, the repercussions of suffering from depression while having breast cancer are
serious, and may lead to mortality.

Anxiety is also quite common among breast cancer patients, with about one-third of patients
being diagnosed with anxiety.[2,32] Studies have shown that both the anxiety and
depression are still present one year later, after the end of treatment [32].

Pain
Pain is a common and debilitating symptom in breast cancer patients. Sources of pain in this
population include post-operative pain, phantom breast pain and pain associated with the
chemotherapy and radiation regimens. A study looking at prevalence reported that 52% of
women with breast cancer have pain following breast surgery.[33] A reciprocal relationship
is known between sleep and pain;[34] research has shown that sleep disturbance reduces
pain thresholds,[35] and that shorter nighttime sleep is associated with increased pain
perceptions during the following day.[36] In turn, pain increases the chances of having
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disrupted sleep.[34] Hence, a vicious cycle of perceiving more pain after a night of disturbed
sleep, and sleeping poorly following increased pain can initiate in patients prone to both
these conditions such as breast cancer patients.

Treatments
Few pharmacological studies examining the effect of sleeping pills on insomnia and other
symptoms have been conducted in patients with cancer and none have looked at the
treatment of the full symptom cluster. Although there are eleven drugs currently approved in
the United States for the treatment of insomnia, not one has been tested for safety or efficacy
in cancer patients. Consequently, no pharmacological treatments have been specifically
validated for treatment of the breast cancer cluster symptoms in this population. In a cross-
sectional survey of over 900 cancer patients in Israel, the use of a sleeping pill or
tranquilizer was reported by 25% and was associated with poorer QOL and increased
severity of symptoms, including insomnia, fatigue, pain, dyspnea and constipation. The
authors concluded that causal inference was not possible given the cross-sectional design.
[37] This reinforces the need to conduct well controlled clinical trials in the best
pharmacological treatments for sleep in this group of patients.

There is much debate in the literature about the potential benefits of melatonin as a treatment
in cancer patients. Melatonin has not been determined to be an efficacious sleep aid,
although it does aid in shifting circadian rhythms. Some investigators have suggested that
melatonin might be protective against certain cancer tumors.[38] Additional research is need
on the effect of melatonin or other melatonin receptor agonists on sleep, fatigue and other
major outcomes of cancer treatment.

Since insomnia in cancer patients may be due to a variety of causes, a multimodal treatment
including both pharmacologic and non-pharmacologic therapies is most likely advantageous.
A plan that combines attention to sleep hygiene and cognitive-behavioral therapy with
prescription of hypnotic medications might help relieve the symptoms of insomnia in cancer
patients and improve their quality of life.[10] Several studies have shown improvements in
insomnia with cognitive behavioral treatment in breast cancer patients.[39–40]

While there have been no pharmaceutical trials for sleep in cancer patients, there have been
several trials for fatigue. A randomized controlled study of modafinil on a group of patients
with different cancers found that those with severe fatigue improved but those with mild or
moderate fatigue did not.[41] In addition, a randomized controlled trial looking at the effects
of the antidepressant paroxetine hydrochloride on breast cancer patients undergoing cancer
treatment showed positive effects on mood but not on fatigue levels.[42]

The paucity of studies on the effects of pharmacological palliative treatments in breast
cancer patients is somewhat perplexing given the breadth and severity of these symptoms.
Limiting factors to this line of research might be the unwillingness of breast cancer patients
to engage in more pharmacotherapy because they already feel chemically burdened by the
cancer treatment drugs, the negative side effects of the palliative care drugs, and concerns of
interactions with cancer treatment agents and/or adjuvant therapies. For example, a recent
study reported higher risk of mortality due to breast cancer in older patients receiving
adjuvant hormonal cancer treatment with tamoxifen while also using selective serotonin
reuptake inhibitors.[43] In addition, that study found that longer concomitant use of these
drugs was associated with even greater mortality risk.

There are many studies that looked at the effects of behavioral treatments on the symptom
cluster conditions in breast cancer patients. Meta-analytic studies have shown that
psychological interventions, including cognitive behavioral interventions, are effective in
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increasing quality of life, emotional and functional adjustment, and decreasing disease
related symptoms in cancer patients.[44,45] A meta-analysis of 20 randomized controlled
studies that employed cognitive (e.g., cognitive restructuring, coping skills, problem
solving) and/or behavioral techniques (e.g., relaxation, visualization) for distress and/or pain
in breast cancer patients revealed that cognitive behavioral treatments are effective in
decreasing both pain and distress.[46]

Our laboratory conducted a small randomized controlled study looking at the effects of
bright white light therapy compared to a placebo red light therapy on 40 breast cancer
patients undergoing chemotherapy. While both groups were fatigued before chemotherapy,
the women randomized to the red light had worse fatigue after chemotherapy compared to
the women in the white light group who did not report significantly worse fatigue after
chemotherapy. The bright white light therapy did not affect other symptoms such as
depression or night time sleep, but did increase levels of daytime activity (paper under
review). Finally, positive results on quality of life and other symptoms in breast cancer
patients have been found using complementary and alternative medicine treatments such as
yoga,[47] acupuncture,[48] and meditation.[49]

In summary, across the different breast cancer subpopulations and the different cancer
treatments experienced, the most prevalent psychological disorders in women with breast
cancer are the sleep problems, fatigue, pain, and depressive and anxiety spectrum disorders.
[2] Most often breast cancer patients suffer from more than one symptom simultaneously,
i.e., a symptom cluster. There have been no clinical trials of drugs for sleep in cancer.
Cognitive behavioral psychotherapies on the other hand, have shown some of the most
positive results in alleviating the distressing symptoms that often accompany the breast
cancer experience, but even these studies have not targeted the symptom cluster. Other
treatments that are promising are bright light therapy for fatigue, and a few complementary
and alternative medicine therapies (e.g., yoga, meditation). Despite this array of promising
treatments, we are far from having gold-standard ways of treating the distressing symptoms
that often plague breast cancer patients.

To fully understand and develop safe and effective treatments, additional research is needed.
In particular, mechanistic studies on sleep, fatigue, pain, depression and anxiety are needed
not only to understand etiologies, but also to understand more about the relationships among
these symptoms and inform new treatment studies. There is research showing that higher
clinically relevant pre-treatment symptom clusters are associated with more sleep
disturbances, fatigue and depressive symptoms during chemotherapy.[50] Hence, studies
exploring new treatments are needed, particularly studies targeting symptom clusters. It is
possible that treatments of the cluster of symptoms may be more effective than targeting
individual treatments. Pharmacological as well as non-pharmacological treatments need to
be explored. It might be that a combined pharmacological and behavioral treatment is most
efficacious. In short, substantially more research is needed to fully understand and treat the
symptom cluster of insomnia, fatigue, pain, depression and anxiety in breast cancer.
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Figure 1.
This is an actigraph record of a 57 year old woman with breast cancer, recorded for three
days before and three days during the first week of chemotherapy. Each row represents 24
hours of data. Day 1 through Day 3 represent the recording conducted before the start of
chemotherapy (baseline), starting at 8 am on Day 1 and ending at 9 am on the last day. Day
8 through Day 11 are the first three days of the first week of treatment (week 1), starting at
5:30 am on Day 8 and ending at 9 am on the last day. Each vertical line represents one
second (called one epoch), and the height of the bar indicates the total amount of movement,
or wrist activity, during that minute. The higher the bar, the more movement there is.
During the night, when the woman was asleep, there are fewer and shorter vertical bars.
During the day the lines are much more dense and higher. The red horizontal bars below the
vertical black bars indicate the wake time, and the rest white blank areas between the red
bars indicate sleep time. At baseline, the patient went to bed at around 10 pm and woke up
the next morning at around 5 to 6 am. During cycle 1 week 1, the patient went to bed at
about 9 pm and got up at about 5:30 am. Compared to baseline, there was more movement
during the nights of cycle 1 week 1, indicating disrupted sleep. On the other hand, compared
to baseline, there was less movement during the days of week 1, especially during the third
day, indicating more inactivity which might represent napping. More movement during the
night and less movement during the day, indicates disturbed sleep, as well as disrupted
sleep/wake circadian rhythms.
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Figure 2.
Scatterplot of total fatigue (MFSI-SF total score) and the timing of the peak of the circadian
rhythm during the treatment week of cycle 1 of chemotherapy (r=0.40; p=0.016). The plot
shows that the more fatigue reported by the women (that is, the higher the score on the
MFSI-sf), the later the peak of their circadian activity rhythm (that is, the later they went to
bed and the later the awoke in the morning).
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