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Abstract

Purpose The purpose of this study was to examine factors associated with sleep disturbance in women receiving adjuvant
therapy for breast cancer.

Methods This study employed a cross-sectional design using data collected at 3 months post-surgery from an ongoing
longitudinal parent study. Participant data were divided into adjuvant treatment groups (chemotherapy, radiation, and aro-
matase inhibitors) and no adjuvant treatment groups. Symptoms were measured using patient self-report measures. Analysis
of variance was used to assess between adjuvant treatment group differences in sleep disturbance. Regression analysis was
performed to assess the relationship between sleep disturbance and other symptoms within adjuvant treatment groups.
Results The sample included 156 women diagnosed with early-stage breast cancer. There were significant differences in levels
of reported sleep disturbance between treatment groups (p =0.049), with significantly higher levels of sleep disturbances in
those receiving radiation compared to those receiving no adjuvant treatment (p =0.038) and in those receiving chemotherapy
and those receiving no adjuvant treatment (p =0.027). Increased sleep disturbance was found to be a significant predictor for
increased pain severity, nausea severity, anxiety, depressive symptoms, fatigue, decreased physical function, and decreased
ability to participate in social roles and activities. Co-occurring symptoms with sleep disturbance differed between adjuvant
treatment groups. Sleep disturbance was also associated with younger age (p =0.008).

Conclusions Patients undergoing chemotherapy or radiation for breast cancer report higher levels of sleep disturbance than
those not receiving adjuvant therapy. Sleep disturbance is associated with other symptoms experienced by patients with
cancer and thus requires continual assessment and future research into effective interventions.

Keywords Breast cancer - Sleep disturbance - Patient-reported outcomes

Background

Sleep disturbance is a common complaint among women
undergoing treatment for early-stage breast cancer. More
than 70% of patients with breast cancer undergoing chem-
otherapy report sleep disturbances [1], and over 85%
of patients undergoing radiation for breast cancer have
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abnormally frequent nighttime awakenings [2]. Sleep dis-
turbance can persist beyond the course of treatment, with a
recent meta-analysis finding a pooled prevalence of 0.40 in
breast cancer survivors [3].

Sleep disturbance has been identified as part of a
symptom cluster with pain and fatigue, which emerges
in women receiving chemotherapy for breast cancer and
can continue after the cessation of treatment [4]. A symp-
tom cluster has been defined as “three or more concur-
rent symptoms that are related to each other but are not
required to share the same etiology” [5]. The relationship
between sleep disturbance and pain in patients with breast
cancer appears to be complex and multidirectional, with
decreased sleep quality prior to breast cancer surgery
being associated with increased post-operative pain and
increased analgesic requirements [6]. Prior to surgery,
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more women with breast pain reported clinically signifi-
cant levels of sleep disturbance than those without breast
pain [7]. Additionally, pretreatment sleep disturbance has
been associated with increased pain in patients receiving
radiation therapy for breast cancer [8]. The relationship
between fatigue and sleep disturbance in patients with
breast cancer may be multifaceted, with fatigue demon-
strating significant association with subjective measures
of poor sleep, but not with objective measures of sleep
quality using actigraphy [9].

Associations have also been demonstrated between sleep
disturbance and symptom burden in this patient population.
In patients receiving chemotherapy, trait anxiety, depressive
symptoms, decreased functional status, and evening fatigue
have all been associated with higher levels of sleep distur-
bance [10]. In patients with gastrointestinal cancer, shorter
sleep duration was significantly associated with fatigue,
pain, anxiety, depression, and decreased quality of life [11].
Additionally, chemotherapy-induced nausea and vomiting
has been associated with poor sleep quality in patients with
breast cancer [12]. Nausea is also a significant predictor of
cancer-related fatigue, a relationship mediated by the effect
of nausea on sleep disturbance [13]. Poor sleep quality
has also been associated with lower functional status and
decreased quality of life in individuals with a cancer diag-
nosis [14, 15].

Suggested guidelines for the treatment in sleep distur-
bance in patients with cancer suggest treatment of risk fac-
tors such as pain, depression, and anxiety [16]. However,
guidelines fail to clarify the best treatment methods for these
risk factors in the context of sleep disturbance and cancer,
highlighting the need for further understanding of these co-
occurring symptoms. Furthermore, the treatment algorithm
does not include nausea or poor functional status as risk
factors to address in the treatment of sleep disturbance.

Chemotherapy treatment has been implicated in the
development of sleep disturbance. One study found that
breast cancer survivors reporting sleep duration changes
were 2.64 times more likely to have received chemotherapy
than survivors with no change in sleep duration [17]. Women
who received chemotherapy for breast cancer also reported
higher levels of sleep disturbance, fatigue, and depression
than women who did not receive chemotherapy [18]. Stud-
ies of sleep disturbance trajectories show that a subset of
patients experience increasing sleep disturbance during
chemotherapy treatment for breast cancer [1]. Additionally,
many of the referenced studies investigating sleep distur-
bance and its relation to other symptoms were completed
in patients receiving chemotherapy; literature examining
sleep disturbance in the context of radiation therapy is com-
paratively sparse. In one study among men with prostate
cancer, however, self-reported sleep disturbance was found
to increase during radiation treatment [19].
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Though there is limited information on the relationship
between sleep disturbance and radiation therapy, particularly
among patients with breast cancer, studies have shown that
symptom clusters emerging at the end of radiation treatment
included decreased wellbeing, depression, and anxiety; nausea
and decreased appetite; and drowsiness and dyspnea [20]. Previ-
ous studies suggest that sleep disturbance co-occurs with these
symptoms, supporting the examination of sleep disturbance in
the population of patients with breast cancer who are receiving
radiation therapy. Aromatase inhibitor (Al) therapy for breast
cancer has also been implicated in development of sleep dis-
turbance, with insomnia complaints exceeding 50% in women
taking an Al [21]. However, review of the literature revealed a
lack of research investigating how sleep disturbance may differ
among women receiving chemotherapy, radiation, Al therapy,
or no adjuvant therapy.

Patient characteristics may also be associated with sleep
disturbance in patients with cancer. Younger age has been
associated with increased sleep disturbance [15, 22-24],
although other studies have found no association between
age and sleep disturbance in patients with breast cancer [1].
Additionally, a large (n=12,098) longitudinal study found
that breast cancer diagnosis was not significantly related to
decreased sleep quality compared to pre-diagnosis, although
sleep quality continued to decrease over time [25]. This would
indicate that study participants would report poorer sleep qual-
ity as they aged. Higher body mass index (BMI) has also been
found to be associated with increased subjective and objective
sleep disturbance [2, 10].

The primary aim of this secondary analysis was to inves-
tigate differences in self-reported sleep disturbance between
patients currently receiving chemotherapy, Al therapy, radia-
tion, or no adjuvant treatment for breast cancer. We hypothesize
that patients receiving radiation or chemotherapy at the time of
analysis will report higher levels of sleep disturbance than those
receiving no current adjuvant treatment. Our secondary aim
was to investigate the association of sleep disturbance severity
with the severity of other self-reported symptoms, including
pain, nausea, fatigue, anxiety, depressive symptoms, and physi-
cal and social functioning in patients with early-stage breast
cancer by adjuvant treatment modality. The tertiary aim of this
study was to investigate the association of sleep disturbance
with patient and cancer characteristics such as age and BMI.
We hypothesize that increased reports of sleep disturbance will
be associated with higher BMI and lower age.

Methods
Design

This study employed a cross-sectional design using data
collected at 3 months after initial surgical treatment during
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a longitudinal parent study investigating treatment-induced
nausea and vomiting and its genetic underpinnings in
women with early-stage breast cancer. Study participants
were recruited in the preoperative holding area of a teach-
ing hospital in western Pennsylvania by trained members
of the research team between April 2018 and March 2020.

Inclusion and exclusion criteria

Participants were eligible for recruitment to the parent
study if they were female; between the ages of 18 and
90 years; diagnosed with early-stage breast cancer; classi-
fied as stage I, 11, or Illa; and scheduled for breast cancer
surgery. Exclusion criteria for the parent study included
a history of neurologic conditions such as stroke, head
injury, spinal cord injury, or intracerebral hemorrhage. A
total of 156 participants are included in this analysis, as
this represented all participants who had responded to the
3-month survey as of March 2020, as this time point rep-
resents the period in which participants were likely to be
receiving their first adjuvant therapy. Surveys collected
after this were not included due to the potential confound-
ing effects of the COVID-19 pandemic response on symp-
tom burden in this population.

Data collection

Qualtrics survey software (Qualtrics @2020, Provo, UT)
was used for all data collection and entry. Participants
were recruited in the preoperative holding area follow-
ing protocols approved by the University of Pittsburgh
institutional review board. Data collected from the par-
ticipant in the preoperative holding area included (1) age,
(2) race, (3) smoking status, and (4) type of surgery. Age
and BMI were obtained from participant’s electronic medi-
cal record.

Participants were contacted after surgery on either a
weekly or monthly basis either by telephone or email to
respond to a survey administered by trained study staff.
Patient-reported outcomes at 3 months post-surgery were
used in this study, as this time point represents the period
in which participants were likely to be receiving their first
adjuvant therapy.

Measures

Information on adjuvant treatment modality at the time
of the survey was collected from the medical record. Par-
ticipants receiving radiation or chemotherapy were clas-
sified as such being their primary adjuvant treatment.
Participants receiving Al therapy not in conjunction with
chemotherapy or radiation were placed in the Al group.

Participants who had not begun adjuvant treatment yet
or would not be receiving any adjuvant treatment were
grouped into the no adjuvant treatment group.
Patient-reported outcomes were used for symptom meas-
urement in this analysis. Pain and nausea severity were each
measured on an 11-point numerical rating scale (NRS), with
“0” indicating no pain or nausea and “10” indicating the
worst pain or nausea ever experienced. Sleep and co-occur-
ring symptoms were assessed using the Patient-Reported
Outcomes Measurement Information System (PROMIS®-29
Profile v2.0). The PROMIS® is a National Institute of
Health initiative to develop standardized items that measure
feelings, function, and perceptions. PROMIS®-29 includes
brief, valid assessments for sleep disturbance, anxiety,
depressive symptoms, fatigue, and pain interference as well
as physical function and ability to participate in social roles
and activities [26]. Norm based T-scores have been devel-
oped, with a score of 50 representing the mean of the gen-
eral population. T-scores for symptoms were calculated from
participant responses to the PROMIS® subscales according
to validated protocols for the PROMIS® reporting tool. For
sleep disturbance, anxiety, depressive symptoms, fatigue,
and pain interference, a score above 50 indicates a worse
outcome as compared to the general population. A score
below 50 indicates a worse outcome for physical function
and ability to participate in social roles and activities [27].

Statistical analysis

Data were analyzed using IBM® SPSS® Statistics for Win-
dows (version 25, IBM Corp., Armonk, NY). An alpha level
of 0.05 was used for all statistical tests. Comparative pro-
cedures were used to compare patient demographics across
treatment groups. There were no outliers in sleep distur-
bance T-score by adjuvant treatment group as assessed by
boxplot, with an outlier being defined as falling greater than
3 box lengths from the edge of the box in the boxplot. The
histogram of studentized residuals from a univariate analysis
of variance of sleep disturbance t-score by treatment group
indicated approximate normality. The assumption of homo-
geneity of variance in sleep disturbance T-scores by adju-
vant treatment group was met, as assessed by Levene’s test
(p=0.41). Levene’s test showed homogeneity of variance in
age (p=0.16) and BMI (p =0.28) among treatment groups,
and there were no significant differences in age (p=0.13)
or BMI (p=0.67) among treatment groups. Fischer’s exact
test showed no significant differences in race by treatment
group (p=0.39) or in breast cancer surgery type by treat-
ment group (p=0.41).

Analysis of variance (ANOVA) was used to determine
differences in mean sleep disturbance T-scores between
the radiation, chemotherapy, Al, and no adjuvant treatment
groups. A post hoc multiple comparison procedure using
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Dunnett’s t-test was used to compare sleep disturbance
between each treatment group and the no adjuvant treat-
ment group.

Multivariate regression was performed to assess the
effect of sleep disturbance on other symptom measures col-
lectively, stratified by adjuvant treatment group. Then, uni-
variate linear regression was performed to assess the effect
of sleep disturbance (as the independent variable) on each
other reported symptom individually (as the dependent vari-
able) within each adjuvant treatment group. Visual inspec-
tion of a histogram showed normality of the residuals for
each symptom T-score pairing. The Pearson’s correlation
coefficient was also calculated to determine the relationship
between BMI, age, and sleep disturbance T-score.

Results
Demographic and clinical characteristics

The sample for this study included 156 participants who
responded to the 3-month assessment following surgery
for early-stage breast cancer. The average age of partici-
pants was 59.10 years, with an average BMI of 29.56 kg/
m?. A description of participant demographic and clinical
characteristics by adjuvant treatment group can be found
in Table 1.

Sleep disturbance across treatments

Mean sleep disturbance T-scores for each treatment group
can be found in Table 2. At the 3-month assessment, there
was a significant difference in mean sleep disturbance
T-scores among treatment groups (p =0.049). Specifically,
there were significant differences in mean sleep distur-
bance T-scores between the chemotherapy group and no
adjuvant treatment groups (p =0.027) and the radiation
group and no adjuvant treatment group (p =0.038). No
significant difference was observed between the Al group
and the no adjuvant treatment group (p =0.147).

Association between sleep disturbance and other
symptoms

Scores for each symptom measure by treatment group

are detailed in Table 3. In the group with no adjuvant
treatment, multivariate regression showed a significant

Table 2 Sleep disturbance across treatments

Mean T-score by n Mean T-score Standard 95%
treatment deviation confidence
intervals
Chemotherapy 24 50.39 9.15 46.52-51.89
Radiation 47  49.21 9.13 46.53-54.24
Aromatase Inhibitor 26  48.72 7.34 45.68-51.75
No adjuvant treat- 59 4550 8.21 43.36-47.64
ment
Total sample 156 47.90 8.66 46.53-49.28

Table 1 Sample characteristics for 156 women with early-stage breast cancer

Characteristic No adjuvant treatment Chemotherapy Radiation Aromatase inhibitor Test statistic

n (%) 59 (37.8) 24 (15.4) 47 (30.1) 26 (16.7)

Sociodemographic characteristics, mean (SD) F P
Age (years) 58.51 (13.70) 56.67 (12.26) 57.48 (11.60) 63.60 (9.42) 1.89 0.13
BMI (kg/m?) 28.83 (6.98) 29.51 (5.68) 29.56 (9.47) 30.45 (7.36) 0.52 0.67

Race, n (column %) p
White 49 (84.5) 19 (79.2) 44 (95.7) 23 (88.5) 0.39
African-American 9 (15.5) 3(12.5) 12.2) 3(11.5)

Asian 0(0) 2 (8.3) 12.2) 0(0)

Surgery type, n (column %) p
Mass excision 0(0.0) 0(0.0) 1.1 0 0.41
Segmental mastectomy 42 (71.2) 16 (66.7) 28 (59.6) 18 (69.2)

Unilateral total mastectomy 5(8.5) 6(25.0) 10 (21.3) 4(15.4)
Bilateral total mastectomy 12 (20.3) 2(8.3) 7(14.3) 4(15.4)

Smoking status, n (column %) p
Non-smoker 36 (78.3) 11 (61.1) 30 (81.1) 10 (52.6) 0.15
Current smoker 3(6.5) 1(5.6) 1.7 1(5.3)

Former smoker 7(15.2) 6 (33.3) 6(16.2) 8 (42.1)
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Tal?le 3 Symptoms across . Mean T-score Standard deviation 95% confidence intervals
adjuvant treatment groups in
patients with breast cancer Physical function by adjuvant treatment
Chemotherapy 47.04 8.09 43.63-50.46
Radiation 49.46 8.92 46.84-52.08
Aromatase inhibitor 50.67 9.33 46.82-54.53
No adjuvant treatment 50.13 8.17 48.00-52.26
Anxiety by adjuvant treatment
Chemotherapy 50.39 8.86 46.64-54.51
Radiation 48.20 9.97 45.27-51.13
Aromatase inhibitor 47.72 8.52 44.20-51.23
No adjuvant treatment 46.44 7.58 44.46-48.41
Depression by adjuvant treatment
Chemotherapy 49.39 7.67 46.15-52.63
Radiation 46.06 7.34 43.91-48.22
Aromatase inhibitor 44.76 6.22 42.19-47.33
No adjuvant treatment 44.70 6.12 43.10-46.29
Fatigue by adjuvant treatment
Chemotherapy 55.43 10.13 51.16-59.71
Radiation 54.74 10.35 51.70-57.78
Aromatase inhibitor 47.07 8.59 43.53-50.62
No adjuvant treatment 49.00 9.57 46.51-51.50
Ability to participate in social roles by adjuvant treatment
Chemotherapy 54.09 10.46 49.68-58.51
Radiation 53.33 10.50 50.25-56.41
Aromatase inhibitor 55.80 10.60 51.42-60.17
No adjuvant treatment 55.44 9.80 52.89-58.00
Pain interference by adjuvant treatment
Chemotherapy 48.28 9.55 44.25-52.32
Radiation 50.27 10.09 47.31-53.23
Aromatase inhibitor 46.63 9.23 42.82-50.44
No adjuvant treatment 46.18 8.11 44.07-48.29
Mean numeric rating  Standard deviation 95% confidence intervals

scale score

Pain severity by adjuvant treatment

Chemotherapy 2.29 2.77 1.12-3.46
Radiation 2.74 2.45 2.02-3.47
Aromatase inhibitor 1.92 2.58 0.85-2.99
No adjuvant treatment 1.61 2.23 1.03-2.19
Nausea severity by adjuvant treatment
Chemotherapy 2.58 3.20 1.23-3.94
Radiation 1.15 2.10 0.53-1.77
Aromatase inhibitor 1.20 243 0.20-2.20
No adjuvant treatment 0.47 1.19 0.16-0.79

effect of sleep disturbance on other symptom measures
collectively (F=3.871, p=0.001, n2 =0.382). Univariate
regression established that sleep disturbance was signifi-
cantly associated with pain severity (f=0.358, p=0.005)
as well as nausea severity (f =0.348, p=0.007). Sleep
disturbance was also significantly associated with pain

interference (f =0.403, p=0.002) and fatigue (f =0.484,
p<0.001).

In the radiation group, multivariate regression showed
a significant effect of sleep disturbance on other symptom
measures collectively (F=3.600, p=0.003, 112 =0.431).
Univariate regression established that sleep disturbance
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was significantly associated with anxiety (f=0.508,
p <0.001), depressive symptoms (f=0.422, p=0.003),
fatigue (B=0.444, p=0.002), pain interference (f=0.548,
p<0.001), as well as pain severity (f=0.524, p <0.001),
and nausea severity (f=0.405, p=0.005). Sleep disturbance
was also significantly negatively associated with physical
function (= —0.497, p<0.001) and ability to participate
in social roles and activities (f= —0.533, p<0.001).

In the chemotherapy group, multivariate regression illustrated
a trend towards an effect of sleep disturbance on other symptom
measures collectively, but this association did not reach signifi-
cance (F=0.443, p=0.073, n2 =0.557). However, univariate

regression established that sleep disturbance was significantly
associated with anxiety (f=0.608, p=0.002) and depressive
symptoms ($=0.630, p=0.001). Ability to participate in social
roles and activities (f= —0.492, p=0.015) was significantly
negatively associated with sleep disturbance in this group.

In the Al group, multivariate regression showed a signifi-
cant effect of sleep disturbance on other symptom measures
collectively (F=0.435, p=0.049, n>=0.565). Sleep distur-
bance was associated with fatigue (=0.575, p=0.003).
Sleep disturbance was not significantly associated with any
other symptoms in this group. Results for univariate regres-
sion can be found in Table 4.

Table 4 Regression results

. . Symptom B t p-value
associating sleep disturbance
WiFh co-occurring symptoms by No adjuvant treatment
adjuvant treatment group Physical function ~0.066 ~0.497 0.621
Anxiety 0.164 1.251 0.216
Depression 0.213 1.642 0.106
Fatigue 0.484 4.171 0.001*
Ability to participate in social roles and activities -0.169 -1.297 0.200
Pain interference 0.403 3.327 0.002*
Pain severity 0.358 2.894 0.005*
Nausea severity 0.348 2.801 0.007*
Chemotherapy
Physical function -0.150 -0.713 0.483
Anxiety 0.608 3.594 0.002*
Depression 0.630 3.804 0.001*
Fatigue 0.205 0.980 0.338
Ability to participate in social roles and activities —0.492 —2.648 0.015%
Pain interference 0.388 1.972 0.061
Pain severity 0.120 0.568 0.576
Nausea severity 0.037 0.175 0.863
Radiation
Physical function —0.497 —3.834 <0.001*
Anxiety 0.508 3.961 <0.001*
Depression 0.422 3.119 0.003*
Fatigue 0.444 3.325 0.002*
Ability to participate in social roles and activities —-0.533 —4.224 <0.001*
Pain interference 0.548 4.396 0.001*
Pain severity 0.524 4.124 <0.001*
Nausea severity 0.405 2.972 0.005%*
Aromatase inhibitor
Physical function —-0.204 -1.026 0.316
Anxiety 0.306 1.542 0.137
Depression 0.255 1.265 0.219
Fatigue 0.575 3.371 0.003*
Ability to participate in social roles and activities -0.270 —1.346 0.191
Pain interference 0.051 0.243 0.810
Pain severity 0.182 0.887 -0.384
Nausea severity 0.064 0.306 0.762

*Significant at an a-level of 0.05.
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Sleep disturbance with participant demographics

An assessment of the total sample, age was significantly
negatively correlated with sleep disturbance (r= —0.204,
p=0.008). No significant association was found between
sleep disturbance and BMLI.

Discussion

Consistent with prior research [1, 17, 18], our findings sup-
ported the hypothesis that breast cancer patients undergoing
chemotherapy report higher levels of sleep disturbance than
those not undergoing treatment. We also concluded that breast
cancer patients undergoing radiation report higher levels of
sleep disturbance than those not undergoing treatment, although
the level of subjective sleep disturbance is similar between
those undergoing chemotherapy and radiation. While a prior
study found that insomnia was more likely to be discussed
with cancer patients at appointments with a transplant team or
medical oncologists, when compared to other provider teams
[28], this finding highlights the need for all providers, includ-
ing radiation oncologists, to assess sleep disturbance in their
patients, as it may be associated with a variety of treatments.

Other studies have suggested that sleep disturbance may
occur in a symptom cluster along with fatigue and pain in
patients undergoing chemotherapy [4], as well as in con-
junction with a variety of other symptoms including the
severity of depressive symptoms, anxiety, and nausea, and
decreased quality of life [10—13], although the co-occurrence
of these symptoms has not been as thoroughly characterized
in those receiving radiation. For patients receiving radiation
in this study, sleep disturbance was associated with pain, pain
interference, nausea, anxiety, depressive symptoms, fatigue,
decreased physical function, and decreased ability to partici-
pate in social roles, indicating a central role for sleep distur-
bance in symptom burden for this population. The large num-
ber of co-occurring symptoms for the women in the radiation
group highlights the need for overall symptom control.

In the women undergoing adjuvant chemotherapy, the
results of multivariate regression showed a trend towards an
effect of sleep disturbance on collective symptom measures,
but this relationship did not reach significance. However,
given that the chemotherapy group was the smallest adjuvant
treatment group, with a sample size of 27, it is possible that
this lack of significance was due to a small sample size. In
the univariate linear regression in the chemotherapy group,
sleep disturbance was only associated with higher levels of
anxiety and depressive symptoms as well as lower ability
to participate in social roles. This indicates the possibility
for a different underlying mechanism of sleep disturbance
in women receiving chemotherapy and the potential need
to focus on the impact of psychological and social factors

associated with chemotherapy treatment as they affect symp-
tom development. This is consistent with findings associat-
ing sleep disturbance in patients receiving chemotherapy for
breast cancer with factors such as higher trait anxiety and
higher levels of education [10].

In women undergoing Al therapy, sleep disturbance was
only associated with fatigue. Given that Al therapy is associ-
ated with menopausal symptoms such as hot flashes [29], it
is possible that co-occurring symptoms in this group were
not captured by this study. In participants receiving no adju-
vant therapy, sleep disturbance was associated with pain,
pain interference, nausea, and fatigue.

The difference in symptoms co-occurring with sleep dis-
turbance among treatment groups suggests that etiology of
sleep disturbance may differ across treatment groups, and
interventions for sleep disturbance may need to be tailored to
both treatment modality and associated symptoms. Inflam-
matory pathways have been implicated in the severity of
symptoms, including sleep disturbance, in patients receiv-
ing chemotherapy and radiation [30-32]. Additionally, there
is evidence that sleep deficit can increase the activity of
inflammatory pathways and oxidative stress, indicating that
sleep disturbance may play multiple roles in the develop-
ment of symptoms clusters [33]. There is also evidence sug-
gesting that social factors, perhaps influenced by treatment
modality, also influence sleep disturbance [34, 35]. Further
research regarding the interaction of biological and social
factors influencing symptom burden needs to be undertaken
in a treatment-specific fashion to uncover these relationships
and allow for targeted intervention strategies.

Additionally, the associations between sleep disturbance
and other symptoms including pain, nausea, depression,
anxiety, decreased physical function, and difficulty partici-
pating in social roles and activities, especially in the radia-
tion group, suggest the need for investigation regarding how
symptom burden may be treated in a holistic manner. While
some research indicates that there is no clear evidence that
treatment of one facet in the fatigue-depression-sleep distur-
bance symptom cluster is effective in mitigating other symp-
toms [36], other research suggests that therapy intended to
relieve a single symptom, such as anxiety or depression,
may be useful in relieving sleep disturbance [37]. However,
recent clinical practice guidelines on the use of integrative
relief for symptom burden in cancer using review of recent
literature list yoga as the only integrative therapy recom-
mended for sleep disturbance [38]. The results of our analy-
sis linking sleep disturbance to other symptoms suggest that
the treatment of sleep disturbance may be a step towards a
holistic approach to relieving symptom burden.

Our analysis supported the finding that sleep disturbance
in breast cancer patients is associated with younger age.
However, in contrast to former literature, no association was
found between BMI and reported sleep disturbance.
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A limitation of this study was the lack of objective sleep
data. Prior research using both objective and subjective sleep
data in this population has found discrepancies in the two
sources of sleep data [39, 40], with one study finding no dif-
ferences in electroencephalogram parameters between breast
cancer patients who reported insomnia and those who did
not [41]. Given the discrepancies between objective and sub-
jective data on sleep disturbance in this population, caution
must be used when applying the results of this analysis to
objective sleep quality. The focus of the results of this study
is on the patient-reported outcomes regarding sleep distur-
bance symptoms. Another study limitation was the relatively
low number of minorities included in the analysis. Given the
evidence on disparities in treatment for sleep disturbance in
this population, care should be taken to describe the symp-
tom experiences of minorities going forward.

Given the cross-sectional design of this analysis, future
research should measure changes in sleep disturbance over
time in this population and how it may be confounded by
treatment factors. Investigation into how sleep disturbance
may change over the course of treatment in this population
would be informative given recent research suggesting that
patients with relatively low or high sleep disturbance sever-
ity before chemotherapy treatment tend to remain in the
same severity group at the end of treatment [42].

Patients undergoing breast cancer treatment should be
thoroughly evaluated for sleep disturbance. The association
of sleep disturbance with other symptoms, including pain,
nausea, anxiety, depression, decreased physical function,
and difficulty participating in social roles, indicates sleep
disturbance’s integral role in the complex interplay between
symptoms experienced by patients with breast cancer. Treat-
ment of sleep disturbance should be considered as a method
to alleviate symptom burden in this population.
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