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Abstract
Purpose This study was designed to investigate the status and manifestations of sleep disorders and the
status of drugs used to help fall sleep in Chinese breast cancer women at initial diagnosis and during
chemotherapy.
Patients and Methods Totally 308 primary breast cancer women were enrolled. The status and
manifestations of sleep disorders and the status of drugs used to help fall sleep in the above breast
cancer patients were assessed via the Pittsburgh Sleep Quality Index (PSQI).
Result The prevalence of sleep disorders in patients at the time of initial diagnosis with breast cancer was
approximately 50% (97/194), which was significantly lower than that (65.8%, 75/114) in breast cancer
patients before the last cycle of chemotherapy (p＜0.05) . However, both groups of patients rarely used
drugs to help them fall sleep (P>0.05). The mean scores for sleep latency, habitual sleep efficiency, sleep
disturbance, and daytime dysfunction (1.68, 1.08, 1.65, 1.37) in breast cancer patients prior to the last
cycle of chemotherapy were obviously worse than those (1.29, 0.71, 1.26, 1.01) in breast cancer patients
at the time of initial diagnosis (p<0.05).
Conclusion Chemotherapy mainly affects the sleep latency, habitual sleep efficiency, sleep disturbance,
daytime dysfunction in breast cancer patients. Chinese breast cancer patients rarely use drugs to
intervene sleep disorders.

Introduction
In the past few decades, the trends towards the earlier detection of breast cancer and improvements in
breast cancer treatment have increased the incidence and improved survival[1–3]. Currently, breast cancer
is one of the most common diseases, with an estimated 1.7 million new cases in 2012, accounting for
25% of all cancers in women[4]. The incidence of sleep disorders varies based on population
characteristics, breast cancer stages, definitions of sleep disorders and different evaluation criteria, but it
is clear that a large number of patients with breast cancer have sleep disorders[5]. Most studies report that
30% to 50% of cancer patients have sleep disorders at the time of their initial diagnosis, and the
prevalence of sleep disorders is the highest in patients with breast and gynecologic cancers[6–8]. The
proportion of breast cancer patients with sleep disorders is higher than that observed in healthy adults[9].
Insomnia is the most common sleep disorder. A study has shown that breast cancer patients have a
three-fold higher incidence of insomnia than the general population[10, 11]. Most of the symptoms of
insomnia are subjective complaints of difficulty sleeping. The symptoms mainly include difficulty falling
asleep, difficulty staying sleeping, early waking, and unstable or poor sleep quality.
All adjuvant treatments for breast cancer patients have an impact on sleep quality because of their
psychological and physiological effects and side effects. Chemotherapy is thought to be particularly
harmful[12, 13]. Breast cancer patients have more subjective sleep disorders during chemotherapy than
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during non-treatment periods[14, 15]. Longitudinal studies have also shown that the quality of sleep in
breast cancer patients continues to decline during the chemotherapy cycle[16].
The Pittsburgh Sleep Quality Index (PSQI) has been shown to be an accurate psychological tool that can
be used to directly screen for sleep disorders in cancer patients[17]. The PSQI is a 19-item self-reporting
tool used to assess sleep disorders in the month prior to the administration of the questionnaire. Seven
component scores are calculated from the questionnaire: subjective sleep quality, sleep latency, sleep
duration, habitual sleep efficiency, sleep disturbance, sleep medications, and daytime dysfunction. Sleep
disturbance is defined as poor sleeping, including difficulty falling asleep, bathroom use, breathing
difficulty, waking up at night, coughing, snoring, dreams, pain and uncomfortable temperature. The scores
for these components are ranked from 0 (no difficulty) to 3 (severe difficulty) and are summed to produce
a global measurement of sleep disorders. The global score ranges from 0 to 21; the higher the score is,
the worse the quality of sleep. A total score above 5 is generally defined as the presence of a sleep
disorder[18].
There are few studies about the manifestations of sleep disorders as measured by the PSQI and the
status of the drugs used to help Chinese breast cancer patients fall asleep. Therefore, this study was
designed to investigate the status and manifestations of sleep disorders, as measured by the PSQI, and
the status of the drugs used to help Chinese women with breast cancer fall asleep at the time of
diagnosis and during the last cycle of chemotherapy and to evaluate whether chemotherapy may
aggravate these patients’ sleep disorders.

Patients And Methods
The study was carried out at the Breast Cancer Center of Chongqing, The First Affiliated Hospital of
Chongqing Medical University. We designed a study with 308 women with primary breast cancer,
including 194 at the time of initial diagnosis (ID) and 114 before the last cycle of chemotherapy (LC),
from January 2018 to October 2018. Chongqing is a quasi-first-tier city in China (with a population of
31.4 million residents). All patients gave written informed consent. This study was approved by the Ethics
Committee of the First Affiliated Hospital of Chongqing Medical University.
Methods
This study comprised assessments at ID and LC. This article focuses on these two assessments to better
capture the changes in sleep disorders that may occur between ID and LC. All enrolled patients were
assessed for the status and manifestations (such as the mean scores for sleep latency, habitual sleep
efficiency, sleep disturbance, and daytime dysfunction) of sleep disorders and the status of the drugs
using to help the patients fall sleep as measured via the PSQI. When breast cancer patients were
diagnosed in our department, we gave them the PSQI. Similarly, when breast cancer patients underwent
the last chemotherapy in our department, we gave them the PSQI.
Statistical analysis
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The characteristics of the sleep disorders and components of the PSQI were compared between the
patients at the time of ID and those at the time of LC using the independent sample T test with SPSS
software (version 22.0). When the P value was less than 0.05, it was considered statistically significant.
We mainly analyzed differences in subjective sleep quality, sleep duration, sleep disturbance, habitual
sleep efficiency, sleep medications, sleep latency and daytime dysfunction between the two groups.

Results
The prevalence of sleep disorders in patients at the time of ID with breast cancer was approximately 50%
(97/194), which was significantly lower than that (65.8%, 75/114) in breast cancer patients before the
last cycle of chemotherapy (p＜0.05) (Table 1). However, both groups of patients rarely used drugs to help
them fall sleep (P>0.05) (Table 2). The mean scores for sleep latency, habitual sleep efficiency, sleep
disturbance, and daytime dysfunction (1.68, 1.08, 1.65, 1.37) in breast cancer patients prior to the last
cycle of chemotherapy were obviously worse than those (1.29, 0.71, 1.26, 1.01) in breast cancer patients
at the time of initial diagnosis (p<0.05) (Table 2). Correspondingly, the mean scores for sleep latency and
habitual sleep efficiency in breast cancer patients prior to the last cycle of chemotherapy (79%, 39.5 min)
were obviously worse than those (84%, 29.3 min) in breast cancer patients at the time of ID (p<0.05)
(Table 3).

Discussion
Sleep disorders are the most common symptoms reported by patients with breast cancer. Most studies
reported that 30% to 50% of newly diagnosed cancer patients have sleep disorders. Although the etiology
of sleep disorders comorbid with cancer is most likely multifactorial, the results of the current study
suggest that adjuvant cancer treatments are associated with an increased severity of sleep disorders,
mediated by side effects of the treatment. To the best of our knowledge, there are few studies about the
manifestations of sleep disorders and the status of the drugs used to help Chinese breast cancer patients
fall asleep at the time of diagnosis and before the last cycle of chemotherapy measured with the PSQI.
In this study, we analyzed 308 Chinese women with primary breast cancer, including 194 breast cancer
patients at ID and 114 breast cancer patients before LC. All enrolled patients were assessed for sleep
disorders by completing the PSQI. The prevalence of sleep disorders in breast cancer patients at ID was
approximately 50%, which was still significantly lower than that (65.8%) in breast cancer patients before
LC (Table 1). However, both groups of patients rarely used drugs to help them fall sleep (p<0.05) (Table
2). The mean scores for sleep latency, habitual sleep efficiency, sleep disturbance, and daytime
dysfunction were better in breast cancer patients at ID than before LC (p<0.05) (Table 2). Symptoms of
daytime dysfunction and sleep disturbance are significantly aggravated in Chinese women with primary
breast cancer receiving chemotherapy. This means that chemotherapy treatment may lead to women
with breast cancer taking a long time to fall asleep, having an increased frequency of using the bathroom,
having difficulty breathing, waking up in the middle of the night, coughing, snoring, dreaming,
experiencing pain and experiencing temperature-based discomfort. At the same time, in our study, there
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was no significant difference in subjective sleep quality, probably because breast cancer patients have a
high prevalence of sleep disorders, and the patients’ sleep quality has long been poor.
Studies have shown that sleep disorders may be caused via multiple mechanisms. Particular biomarkers,
such as serum levels of cortisol, melatonin, and serotonin, are all associated with sleep disorder
symptoms during the chemotherapy cycle. It is possible that differences in sleep disorders could be
affected by the cancer itself, cancer treatments, and/or side effects associated with those treatments[19–
22]. For example, chemotherapy may disrupt the patients’ immune function, and some data show that
sleep disorders are related to dysregulated immune functioning as measured by increased levels of
biomarkers such as interleukin–6 (IL–6), tumor necrosis factor, and C-reactive protein. Chemotherapyinduced inflammation can also affect sleep quality, and the side effects of chemotherapy and the drugs
that are used to prevent them can also lead to increased severity of sleep disorders. For instance, using
dexamethasone during chemotherapy can cause insomnia[23].
The limitation of this study is that there is no one-to-one correspondence between the patients of Chinese
breast cancer at the time of diagnosis and during the last cycle of chemotherapy.
The limitation of this study is that the breast cancer patients which were enrolled are no one-to-one
correspondence between the first diagnosis and during the last cycle of chemotherapy. This study does
not take into account the fatigue and depression in breast cancer patients, which requires further study.
In summary, the symptoms of sleep disorders were more prevalent and severe in patients with an initial
diagnosis of breast cancer than in the general population and were further aggravated in patients during
chemotherapy. Chemotherapy mainly affects sleep latency, habitual sleep efficiency, sleep disturbance,
and daytime dysfunction in breast cancer patients. Breast cancer patients should be monitored and
managed to prevent the aggravation of sleep disorders during chemotherapy. In addition, our study
reveals that Chinese breast cancer patients rarely use drugs to intervene sleep disorders. However, it is
necessary to use drugs to relieve the symptoms of sleep disorders in breast cancer patients.
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Tables
Table 1. Different scores in two groups according to PSQI
ID
LC
P Value
0-5
97(50.0) 39(34.2)
6-10
70(36.1) 44(38.6)
11-15 24(12.4) 25(21.9)
16-21
6-21

3 (1.5 )

6(5.3)

97(50.0) 75(65.8)

0.007

ID: Initial diagnosis (n=194); LC: the cycle of last chemotherapy (n=114); frequency (percent); PSQI: the
Pittsburgh Sleep Quality Index.
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Table 2. Principal component analysis of the Pittsburgh Sleep Quality Index (PSQI) at initial diagnosis
and before the cycle of last chemotherapy

Component

ID LC
Mean±SD
Subjective sleep quality 1.15 1.32
Sleep latency
1.29 1.68
Sleep duration
0.59 0.78
Habitual sleep efficiency 0.71 1.08
Sleep disturbances
1.26 1.65
Daytime dysfunction
1.01 1.37
Sleep medications
0.07 0.08

P value
0.069
0.001+
0.099
0.03+
＜0.001+
0.04+
0.81

ID: Initial diagnosis (n=194); LC: the cycle of last chemotherapy (n=114); PSQI: the Pittsburgh Sleep
Quality Index.”+”: All correlations are statistically significant (P < 0.05).

Table 3. Actual value at initial diagnosis and before the cycle of last chemotherapy
Index

ID

P value

LC

Mean±SD
age(y)

49.2±9.8

48.5±9.3

＞0.05

Sleep latency(min)

29.3±27.1 39.5±34.2

0.007

Habitual sleep efficiency

84%±16%

79%±17%

0.013

7.0±1.5

6.9±1.7

0.067

Sleep duration(h)

All data are presented as mean±SD.
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