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Background: Sleep disturbances are common and symptomatic burden in patients with
breast cancer, but they are poorly documented and managed in routine clinical practice. This
descriptive and cross-sectional study evaluated factors associated with post-treatment sleep
disturbances in patients with breast cancer.

Patients and Methods: Patients with breast cancer who underwent standard treatment
were enrolled and surveyed for their basic demographic data and precancerous and cancer
treatment-related factors; they were also administered self-report questionnaires including
the Family Adaptation, Partnership, Growth, Affection, Resolve questionnaire; Impact of
Event Scale; Center for Epidemiologic Studies Depression Scale; and Maudsley Personality
Inventory. Their sleep disturbances were evaluated using the Pittsburgh sleep quality index
(PSQI). Independent sample ¢ test and chi-square tests were used to compare the variables
between patients with or without sleep disturbance, and multivariate logistic regression
analyses were conducted to detect the independent factors.

Results: In total, 448 patients, including 145 with PSQI < 5 and 303 with PSQI > 5,
completed the investigation. Multiple logistic regression analysis revealed that significantly
more patients with sleep disturbances demonstrated psychological distress, severe pain,
depression, and impact of stress events than patients without sleep disturbances (adjusted
odds ratios [95% confidence intervals]: 2.83 [1.135-7.067], P = 0.026; 1.14 [1.023-1.280],
P =0.018; 1.08 [1.036-1.133], P < 0.001; and 1.03 [1.002-1.051], P = 0.037, respectively).
Conclusion: Patients with breast cancer showed 67.6% prevalence of sleep disturbances
after treatment. The patients with sleep disturbances were more likely to have previously
experienced psychological disturbances, severe pain, depression within 5 years after diag-
nosis. After diagnosis for more than 5 years, higher distress caused by traumatic events still
associated with sleep disturbances.

Keywords: sleep disturbance, breast cancer, depression, pain, post-traumatic stress disorder,

symptoms cluster

Introduction
Breast cancer is the second most common cancer and the most common cancer
among women in the world.! In Taiwan, 1 in 120 women have breast cancer, and
the incidence is rising.” In total, 25% of all cancers diagnosed in women are breast
cancer.” The 5-year cancer-specific survival was only 74.0% during 1975-1979,
and it increased significantly to 88.5% over 2010-2015.* However, approximately
15% of overall cancer-related deaths remain attributable to breast cancer.'

During the course of cancer diagnosis and therapy, patients undergo medical and
invasive surgical procedures and receive treatments potentially influencing
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emotional or psychological health including chemother-
apy, radiotherapy, and hormone therapy.’ Sleep distur-
bances are common symptoms in individuals with breast
cancer. The incidence varies across studies depending on
the study design and assessment methods, but most studies
have reported that 60%—-90% of patients with breast cancer
have sleep disturbances—much higher than that in the
healthy population.® Sleep disturbances are classified
by the Sleep Disorders Classification Committee of the
American Academy of Sleep Medicine into five major
categories: insomnia, sleep apnea, hypersomnia of central
origin, circadian rhythm sleep disorders, and
parasomnias.'® Of these, insomnia is the most common
in patients with breast cancer.'' Despite the significant and
symptomatic burden, sleep disturbances are poorly docu-
mented and managed in routine clinical practice.'?

Sleep disturbances worsen quality of life, increase
health concerns and cancer recurrence, severe pain, and
vasomotor symptoms, and reduce energy.'>'* Symptom
clusters, such as depression, anxiety, and cancer-related
fatigue, are closely associated with sleep disturbances in
patients with breast cancer.'’ Hospitalized women with
breast cancer and sleep disturbances experience more
complications and have longer hospital stays.'> Several
studies have also reported that reduced sleep duration is
associated with increased breast cancer recurrence, breast
cancer-specific mortality, and all-cause mortality risks.'®'”
Randomized controlled studies have reported that patients
with breast cancer who underwent cognitive behavioral
therapy for insomnia demonstrated decreased depression
and anxiety levels, alleviated general and clinical fatigue,
and improved global quality of life.'®"

In the current study, sleep disturbances prevalence and
the related precancerous, psychosocial, and treatment-
related factors in patients with breast cancer were assessed
to identify independent predictors of sleep disturbances

risks. and Methods

Participants

This study was a single-center, descriptive, cross-sectional
study conducted at a teaching hospital on outpatients from
its breast surgical oncology outpatient department between
April 2011 and April 2012. All patients were sampled for
histological examination to confirm their breast cancer
diagnoses. All patients had undergone conventional cancer
treatment including surgery, chemotherapy, target radio-
therapy, and hormone therapy according to clinical

practice guidelines developed by the multidisciplinary
commitment of the hospital.

We included female patients aged >18 years, newly
diagnosed as having breast cancer, capable of verbal and
written communication, and aware of the research purpose
and procedure. All included patients provided written
informed consent to undergo the relevant procedures.
Patients who could not provide written consent because
of reasons such as language barrier, intellectual disabil-
ities, or dementia were excluded from this study.

The current study protocol was approved by the
Institutional Review Board of Taichung Veterans General
Hospital and conformed to the Helsinki Declaration.
Participants were confirmed to have completely under-
stood the researcher identity and research process and
purpose before participating in the research. During the
data collection process, if participants needed health care
or had questions, the researcher agreed to actively provide
consultation after data processing. Withdrawal or nonpar-
ticipation did not affect the participants’ medical rights.
The disclosure of any personal information was strictly
prohibited, and the research questionnaire was used for
analysis alone.

Data Collection and Questionnaires

Breast cancer patients regular follow up at our breast
surgery or oncology outpatient clinics were invited to
take part in this study. Research assistants went to the
above settings to contact patients after receiving referral
from in-charge doctors or case managers. After informed
the study procedure and aims, those who signed an
informed consent form were enrolled in the study.
Research  assistants under the  supervision of
a psychiatrist and clinical psychologists administered
these questionnaires. We collected basic patient demo-
graphic and individual characteristics including age, edu-
cation, marital status, career, smoking and drinking habits,
diet, and exercise (defined as 3 times a week at least). In
addition, their previous medical records were analyzed to
assemble precancerous factors; these included menstrua-
tion and reproduction history, precancerous breast condi-
tion, family history of breast cancer, psychiatric clinic
visits, and family history of psychological disorders.
Cancer-related factors were also recorded; these included
cancer stage and therapy, such as surgery, radiation ther-
apy.,
radiotherapy.

chemotherapy, hormone therapy, and target
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We used four questionnaires to evaluate different psy-
problems of the patient. The
Growth, Affection,
(APGAR) questionnaire, including five questions, was

chological Family

Adaptation, Partnership, Resolve
used to screen out family dysfunctional patients in daily
office practice.”’**' Impact of Event Scale (IER-S)—a 22-
item self-report measure for subjective distress caused by
specific stressors, including the three symptoms of post-
traumatic stress disorder (PTSD), namely intrusion, avoid-
ance, and hyperarousal*>*>—is commonly used in patients
with cancer.?* The Center for Epidemiologic Studies
Depression Scale (CES-D) is a widely used self-report
questionnaire comprising a 20-item index of depression
symptoms associated with depression, such as restless
sleep, poor appetite, and feeling lonely. Each item ranges
from “0” (never or rarely) to “3” (often) points, and total
scores of >20 represent the current depression tendency of
a patient.”>*® Maudsley Personality Inventory (MPI) is
a questionnaire designed to reflect a constellation of traits
including extroversion, psychoticism, or neuroticism.?’*

Here, patients’ sleep quality was assessed using the
Pittsburgh sleep quality index (PSQI), which contains 19
questions distributed among seven components: subjective
sleep quality, sleep latency, sleep duration, habitual sleep
efficiency, sleep disturbances, sleeping medication use, and
daytime dysfunction. The overall score is between 0 and 21,
and PSQI > 5 indicates poor sleep quality.*’ In other words,
the higher the score, the worse is the sleep quality.

Statistical Analysis

According to the purpose of this study, the data were
analyzed using SPSS for Windows version 26.0 (IBM
SPSS Inc, Chicago, IL, USA)., including descriptive sta-
tistics, independent sample #-test, chi-square test, and
logistic regression analysis. We conducted independent
sample #-test for continuous variable and chi-square tests
for categorical variable to compare the variables between
heroin users with and without sleep disturbance. A p-value
of less than 0.05 was considered to have statistical sig-
nificance. We then conducted multivariate logistic regres-
sion analyses to detect the independent factors associated
with sleep disturbances by including those variables sig-
nificantly associated with sleep disturbance in the univari-
ate analyses.

Results
Initially, 465 patients with breast cancer in total were
screened, but 14 were excluded because they did not

meet the inclusion criteria. Thus, 451 were invited to
participate in the study. However, of them, one had miss-
ing data and two did not fill out the PSQI questionnaire.
Finally, the data of 448 women with breast cancer were
statistically analyzed further.

Comparison of Demographic and

Precancerous Factors
Table 1 indicates sociodemographic and precancerous fac-
tors of breast cancer patients with and without sleep dis-
turbances. The univariate analysis using the chi-square test
revealed that compared with those with a lower PSQI (<5),
significantly more patients with higher PSQI (>5) tend to
have a low education level (high school and below; 60.4%
vs 46.2%, P = 0.005), full-time career (60.9% vs 47.6%,
P = 0.008), previous experiences with psychological dis-
orders (18.5% vs 4.1%, P < 0.001), more psychiatric clinic
visits (12.2% vs 2.1%, P < 0.001), family history of
psychological disorders (12.2% vs 2.1%, P < 0.001), and
high chronic pain frequency (34.7% vs 19.3%, P < 0.001).
There is one missing data in patients with PSQI > 5 on
marital status, career and family history of breast cancer.
Table 2 presents sociodemographic and psychosocial
factors of breast cancer patients with or without sleep
disturbance. We used an independent #-test for analysis.
No significant differences were observed between patients
with PSQI > 5 and < 5 in terms of age, body mass index
(BMI), time of breast cancer diagnosis, and age at meno-
pause. Compared with patients with PSQI < 5, patients
with PSQI > 5 had more severe pain (1.01 £2.05 vs 1.84 +
2.32) and higher CES-D scores (12.77 = 5.31 vs 17.62 +
7.53), IES-R scores (12.18 + 10.63 vs 21.55 £+ 14.48), and
MPI scores (12.18 + 10.63 vs 21.55 + 14.48; all P <
0.001).

Comparison of Cancer Treatment and
Stage at Diagnosis

Table 3 compares different cancer treatments and stages
among our patients. More patients with PSQI > 5 under-
went radiotherapy (48.3% vs 59.7%, P = 0.022) than those
with PSQI < 5.

Multiple Logistic Regression Analysis

We selected variables demonstrating significant between-
group differences in the univariate analysis and used them in
multiple logistic regression analyses to study the predictors of
sleep disturbance in patients with breast cancer. After
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Table | Chi-Square Test Results for the Sociodemographic and Precancerous Factors of Breast Cancer Patients with and without

Sleep Disturbances

Categorical Variables Without Sleep Disturbances With Sleep Disturbances p-value
(PSQI=5) (PSQI>5)
N % N %

Education High school and below | 67 46.2 183 60.4 0.005*
Above high school 78 538 120 39.6

Marital Status Single (1) 38 26.2 73 244 0.641
Non-single (2) 107 738 229 758

Career Full-time 69 47.6 184 60.9 0.008*
Unemployed 76 524 118 39.1

Exercise habits Yes 89 61.4 162 53.5 0.114
No 56 386 141 46.5

Experiences of mental disorder Yes 6 4.1 56 18.5 <0.001*
No 139 95.9 247 81.5

Psychiatric clinic visit Yes 3 2.1 37 12.2 <0.001*
No 142 97.9 266 87.8

Family history of mental disorders | Yes 3 2.1 37 12.2 <0.001*
No 142 97.9 266 87.8

Chronic pain Yes 28 19.3 105 347 <0.001*
No 17 80.7 198 65.3

Menopause No 80 55.2 183 60.4 0.293
Post menopause 65 44.8 120 39.6

Family history of breast cancer Yes 31 214 65 21.5 0.972
No 114 78.6 237 785

Notes: (1) including: unmarried, divorced, widowed; (2) including: married, cohabitation. *P < 0.05. N: patient number.

correcting demographic variables, Table 4 shows that com-
pared with those with PSQI <5, more patients with PSQI > 5
demonstrated previous experiences of psychological distress,
severe pain, high depression scores, and impact of stress
events (adjusted odds ratios [95% confidence intervals]: 2.97
[1.185-7.431], P=0.020; 1.15[1.024-1.285], P=0.018; 1.08
[1.035-1.133], P <0.001; and 1.03 [1.003—1.054], P = 0.027,
respectively). Patients received radiotherapy are associated
with higher PSQI scores (adjusted odds ratios [95% confi-
dence intervals]: 1.87 [1.194-2.941], P = 0.006).

The impact of age, BMI, education, and career on
sleep disturbances remained nonsignificant in this mul-
tiple logistic regression analysis. In Table 5, for
patients diagnosed with breast cancer within 5 years,
independent factors that associated with sleep distur-
bance including previous experiences of psychological
distress, severe pain, high depression scores and
received radiotherapy (adjusted odds ratios [95% con-
fidence intervals]: 3.028 [1.105-8.297], P = 0.031;
1.159 [1.022-1.314], P = 0.022; 1.092 [1.039-1.147],
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Table 2 Independent t-test Results for the Sociodemographic and Precancerous Factors of Breast Cancer Patients with and without

Sleep Disturbances

Continuous Variables Without Sleep Disturbances (PSQI=5) With Sleep Disturbances (PSQI>5) p-value
N MeantSD N MeaniSD

Age 145 47.87+8.82 303 48.5618.62 0.431
BMI 143 23.01+3.40 300 23.26+3.43 0.464
Diagnosis of breast cancer (Year) 140 2.23+2.68 287 2.04£2.77 0.510
Age of menopause 79 47.51+5.96 179 47.32+4.87 0.806
Pain score 145 1.01+2.05 303 1.84+2.32 <0.001*
Psychosocial factors

Family APGAR 145 10.34+3.64 303 9.79£3.92 0.156
CES-D 145 12.77+5.31 303 17.62+7.53 <0.001*
IES-R 145 12.18+10.63 303 21.55%14.48 <0.001*
MPI 145 22.61+3.64 302 24.35+5.00 <0.001*

Note: *P < 0.05; N: patient number.

Abbreviations: BMI, body mass index; CES-D, Center for Epidemiological Studies Depression Scale; IES-R, Impact of Event Scale; MPI, Maudsley Personality Inventory.

P <0.001; and 1.978 [1.209-3.236], P = 0.007, respec-
tively). After 5 years, only high IES-R scale is inde-
pendently associated with sleep disturbance. (adjusted

Table 3 Chi-Square Test for Treatment Differences Between
Breast Cancer Patients with and without Sleep Disturbances

Categorical Variables Without With Sleep p-value
Sleep Disturbances
Disturbances (PSQI>5)
(PSQI=5)
N % N %
Surgery Yes 118 814 247 81.5 0.972
No 27 18.6 56 18.5
Radiotherapy Yes 70 483 181 59.7 0.022%
No 75 51.7 122 403
Chemotherapy Yes 98 67.6 213 70.3 0.560
No 47 324 90 29.7
Hormone Yes 103 71 212 70 0.817
therapy
No 42 29.2 91 30
Targeted Yes 115 79.3 247 81.5 0.579
therapy
No 30 20.7 56 18.5
Stage Stage 1- | 121 97.6 247 96.5 0.567
3
Stage 4 3 2.4 9 35

Note: *P < 0.05; N: patient number.

odds ratios [95% confidence intervals]: 1.130 [1.021—
1.252], P = 0.018)

Discussion
The present study indicated that patients with breast cancer
with more severe post-treatment sleep disturbances were more
likely to have previously experienced psychological disorders
as well as high pain, CES-D, and IES-R scores. The preva-
lence of post-treatment sleep disturbances (indicated by
a PSQI of >5) in patients with breast cancer was 67.6%,
similar to that reported previously—ranging from 60% to
90%.% The differences in precancerous or treatment-related
factors between patients with and without sleep disturbances,
however, remained nonsignificant in the multivariate analysis.

Pain and depression scores were significantly associated
with sleep disturbances, indicating the presence of cluster
symptoms after treatment in patients with breast cancer. In an
analysis of 200 patients with breast cancer, a low post-
treatment PSQI was associated with low quality of life,
increased pain, and increased health and recurrence concerns;
however, depression was not significantly associated with
sleep quality.'* A possible reason for this is that the study
enrolled patients after 1-10 years of treatment. Nevertheless,
in a cohort study, depression incidence did not differ between
the breast groups

postoperatively.*® Clinically, during the treatment process of

cancer and control 4  years

breast cancer, patients may experience several associated side
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Table 4 Multiple Logistic Regression Analysis for Sleep Disorder Predictors in Patients with Breast Cancer
Variables Crude OR 95% CI p Adjusted OR 95% CI p
Age 1.01 0.986-1.033 0.430 1.01 0.986—1.043 0.320
BMI 1.02 0.964-1.084 0.463 0.99 0.919-1.055 0.663
Education, college/university and above=1 0.56 0.378-0.840 0.005* 0.68 0.414-1.104 0.117
Career, full-time employment=1 0.58 0.390-0.868 0.008* 0.75 0.461-1.234 0.261
Experiences with mental distress, Yes=| 5.25 2.207-12.502 <0.001* 2.97 1.185-7.431 0.020*
Pain score 1.21 1.090-1.345 <0.001* I.15 1.024-1.285 0.018%*
CES-D 1.12 1.079-1.157 <0.001* 1.08 1.035-1.133 0.001*
IES-R 1.07 1.044-1.087 <0.001* 1.03 1.003-1.054 0.027*
MPI 1.09 1.041-1.146 <0.001* 1.06 1.000-1.115 0.051
Radiotherapy 1.59 1.067-2.368 0.023* 1.87 1.194-2.941 0.006*

Note: *: P < 0.05; N: patient number; OR: odds ratio.

Abbreviations: BMI, body mass index; CES-D, Center for Epidemiological Studies Depression Scale; IES-R, Impact of Event Scale; MPI, Maudsley Personality Inventory.

effects, which may contribute to impaired sleep qualities. The
cumulative effect of toxic agents may cause nausea, vomit-
ing, anorexia, diarrhea, and fatigue. Radiotherapy may cause
skin reactions. Surgical interventions may cause wound pain
and changes in body image. Clinicians should thus be famil-
iar with the coexisting symptoms in patients with breast

cancer and identify the aggravating or relieving factors to

coordinate treatment recommendations by using strategies
likely to be beneficial for alleviating a range of symptoms.”'

According to the fifth edition of the Diagnostic and
Statistical Manual of Mental Disorders, to meet the criteria
of PTSD, the diagnosis of a life-threatening illness must be
“sudden and catastrophic™.>* Breast cancer could be a life-

threatening illness to be a major traumatic event. Courses

Table 5 Multiple Logistic Regression Analysis for Sleep Disturbance in Patients with Breast Cancer Within 5 Years or More Than 5

Years

Diagnosed Within 5 Years (N=377) Diagnosed More Than 5 Years (N=50)
Variables Adjusted OR 95% ClI p Adjusted OR 95% ClI p
Age 1.018 0.987-1.050 0.268 1.037 0.939-1.144 0.475
BMI 0.982 0.910-1.059 0.634 1.072 0.848-1.354 0.561
Education, college/university and above=1 0.692 0.406-1.178 0.175 0.362 0.060-2.196 0.269
Career, full-time employment=1 0.709 0.417-1.204 0.203 2919 0.418-20.404 0.280
Experiences with mental distress, Yes=| 3.028 1.105-8.297 0.031* 3.098 0.199-48.122 0419
Pain score 1.159 1.022-1.314 0.022%* 1.016 0.670-1.541 0.942
CES-D 1.092 1.039-1.147 0.001* 0.994 0.850-1.161 0.935
IES-R 1.020 0.993-1.047 0.151 1.130 1.021-1.252 0.018%*
MPI 1.054 0.993-1.119 0.084 1.092 0.930-1.282 0.283
Radiotherapy 1.978 1.209-3.236 0.007* 0.822 0.140-4.830 0.829

Note: *P < 0.05; N: patient number; OR: odds ratio.

Abbreviations: BMI, body mass index; CES-D, Center for Epidemiological Studies Depression Scale; IES-R, Impact of Event Scale; MPI, Maudsley Personality Inventory.
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of breast cancer diagnosis and treatment were stressful
events that compatible with PTSD criterion Al to be an
index trauma in the development of PTSD. In a meta-
analysis, approximately 9.6% of patients with breast can-
cer who developed PTSD symptoms were young, were
non-Caucasian, and had recently completed treatment.
In another study with 18 patients of breast cancer, the
average IES-R score was 19.56 with a standard deviation
from the average of 16.85. A cutoff point of 26.6 was used
to indicate a powerful effect of traumatic stress on the
ability to function. Moreover, IES-R scores are signifi-
cantly correlated with the HADS-Anxiety, but not HADS-
Depression, scores.** According to our data, higher IES-R
scores were strongly associated with poor sleep quality,
and the average IES-R score was 21.55 + 14.48. Chronic
stress such as chronic pain has been shown to have diverse
and lasting impacts on physical and mental health, and
causes PTSD and major depression. PTSD is usually
accompanied by other mental health disorders after trauma
exposure. Among patients with PTSD, 30% to 50% of
them had also major depression disorder. Because of the
high prevalence of PTSD and major depression, patients
with breast cancer experience both disorders.*> When
Patients experienced stress events, sympathetic nervous
system is activated and stimulates the inflammatory path-
ways. For example, our previous study revealed relation-
ships between cytokine levels and depression severity
among patients with breast cancers. Specific differential
relationships between IL-5 levels and depression severity
were found between patients with breast cancer who were

36 Furthermore,

receiving and not receiving chemotherapy.
within a cohort of women who had breast cancer, those
who experienced childhood trauma had increased expres-
sion of genes associated with inflammation.”’ Patients
with family history of breast cancer have more anxiety,
depression and cancer-specific distress. These psychologi-
cal distresses had positive correlation with negative coping
style and may associate with higher risk of sleep
disturbance.*®

In multiple logistic regression analysis, patients with
sleep disturbance are associated with higher rates of
experiences with mental distress. They may search for
psychiatric help because higher risk of symptoms includ-
ing depression, intrusion, avoidance, and hyperarousal. In

Taiwan, only psychiatrists can prescribe some specific

hypnotic drugs so patients with sleep disturbance need to
visit psychiatric clinics.

The present study has several limitations. First, we
used cross-sectional design, mainly because we did not
have access to longitudinal data. Second, numerous fac-
tors not included in this study can also result in sleep
disturbances, eg pain control medicines and children or
household responsibilities. Moreover, several symptoms
such as pain and depression symptoms may gradually
subside after treatment. Therefore, based on our cross-
sectional analysis, we cannot conclude that only psycho-
logical distress, severe pain, high depression scores, and
impact of stress events can cause sleep disturbances.
Third, patients with extreme symptom burden typically
do not agree to provide written informed consent and
encounter difficulties in completing questionnaires. The
lack of data from patients experiencing severe symptom
burden may have caused selection bias. Finally, this study
uses questionnaires reported by patients themselves. We
had no definitely diagnosis of previous psychological
diagnosis or medications, and not recorded causes of
pain or pain medications.

Conclusion

Patients with breast cancer demonstrated a high prevalence
(67.6%) of post-treatment sleep disturbances. Moreover,
the patients with sleep disturbances were more likely to
have previously experienced psychological disorders,
severe pain, high depression, and radiotherapy within 5
years after diagnosis. After 5 years of diagnosis, high
distress caused by traumatic events still associated with
sleep disturbances.

Clinical Practice Points

1. In patients with breast cancer, the prevalence of post-
treatment sleep disturbances (defined as PSQI > 5) is
high (67.6%).

2. The patients with sleep disturbances were more likely to
have previously experienced psychological distur-
bances, severe pain, depression and received radiother-
apy within 5 years after diagnosis. After diagnosis for
more than 5 years, higher distress caused by traumatic
events still associated with sleep disturbances.

Abbreviations

APGAR, Family Adaptation, Partnership, Growth,
Affection, Resolve; IER-S, Impact of Event Scale; CES-
D, Center for Epidemiologic Studies Depression Scale;
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