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With Breast Cancer

Janine Overcash, PhD, APRN-CNP, GNP, FAANP, FAAN, Alai Tan, PhD, Keya Patel, BSN,
and Anne M. Noonan, MD, MBBChBAO, MSc, MRCPI

OBJECTIVES: To determine the relationship among
gait, grip strength, cognition, depression, pain, and
fatigue, and to identify which variables are most
predictive of poor sleep.

SAMPLE & SETTING: 60 women with breast cancer
aged 69 years or older who were receiving treatment
in the Senior Adult Oncology Program at the James
Cancer Hospital at the Ohio State University.

METHODS & VARIABLES: The variables were gait
and grip strength (functional domains), cognition,
depression, pain, and fatigue. Patients were tested
using the Timed Up and Go Test (TUG), Jamar
Hydraulic Hand Dynamometer, Mini-Cog, Numeric
Pain Rating Scale, Brief Fatigue Inventory, Geriatric
Depression Scale, and Pittsburgh Sleep Quality
Index. Pearson correlation coefficients and logistic
regression models were used.

RESULTS: The mean age of the sample was 78 years.
Pain and fatigue, depression and pain, and depression
and fatigue each were positively related, and grip
strength and TUG scores were negatively related.
Fatigue was the strongest predictor of poor sleep.

IMPLICATIONS FOR NURSING: These findings

are important to the comprehensive care of older
women diagnosed with breast cancer. Understanding
symptoms associated with poor sleep helps nurses
develop comprehensive care plans for older adults
with breast cancer.
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bout 49% of newly diagnosed breast

cancers occur in women aged 55-74

years (National Cancer Institute

[NCI], 2014). The risk of breast

cancer increases with age (Howlader
et al.,, 2016), with the median age of diagnosis at 62
years (NCI, 2014). In older women, sleep problems can
be common and are associated with falls (Takada et al.,
2017), mental status changes (Thomas, Redd, Wright,
& Hartos, 2017), obesity, and other health limitations
(Liu, Wheaton, Chapman, & Croft, 2013). About 75%
of Americans report experiencing some type of sleep
disturbance (Stanford Center for Sleep Sciences and
Medicine, 2017), and 60% of older women diagnosed
with breast cancer report poor sleep quality (Costa
et al., 2014). Many individuals complain of problems
sleeping even before receiving any cancer treatment
(Fontes, Pereira, Costa, Gongalves, & Lunet, 2017).
Treatment for breast cancer often increases problems
associated with poor sleep during and after cancer
therapy (Costa et al., 2014). Problems with sleep,
particularly those associated with depression and anx-
iety, can persist for as long as three years following a
diagnosis of breast cancer (Fontes, Severo, Gongalves,
Pereira, & Lunet, 2017).

The purpose of this study was to understand
which common health concerns are predictive of poor
sleep in older women diagnosed with breast cancer.
The objectives of this study were to determine the
relationship among gait, grip strength (functional
status domains), cognitive status, depression, pain,
and fatigue, and to understand which factors are asso-
ciated with poor sleep. This study is significant in that
the NCI (2016) suggests that people diagnosed with
cancer are at risk for developing sleep disturbances.

Definition of Sleep Disorders

Sleep disorders include more than 8o types of prob-
lems that interfere with sleep (National Center
for Complementary and Integrative Health, 2017;

MAY 2018, VOL. 45 NO. 3 ONCOLOGY NURSING FORUM 359



Downloaded on 05-18-2024. Single-user license only. Copyright 2024 by the Oncology Nursing Society. For permission to post online, reprint, adapt, or reuse, please email pubpermissions@ons.org. ONS reserves all rights.

National Sleep Foundation, 2016). They consist of
insomnias (getting to sleep and remaining asleep),
sleep apneas, upper respiratory difficulties, and para-
somnias, such as nightmares, teeth grinding, groaning,
hallucinations, confusional arousals, and leg cramps
(Otte et al., 2016). Sleep disorders can be specific
diagnoses like insomnia or REM sleep behavior disor-
der (National Sleep Foundation, 2017), whereas poor
sleep can be occasional and undiagnosed and is a rela-
tively common problem for many people. The current
study evaluates poor sleep as opposed to a diagnosed
sleep disorder. Poor sleep is often stimulated by a
combination of symptoms, such as hot flashes, anx-
iety, and depression (Desai et al., 2013), and can be
difficult to manage.

The American Academy of Sleep Medicine and
the Sleep Research Society (Watson et al., 2015) rec-
ommend that healthy adults get seven hours of sleep
per night. Sleeping less than seven hours can lead to
health deficits, including reduced immune function,
impaired performance, and cardiovascular and neuro-
logic concerns (Gamaldo et al., 2016). Lack of sleep
can result in the common complaints of excessive
sleepiness during periods of the day when alertness is
necessary. Daytime sleepiness can be associated with
fatigue and depressive symptoms (Van Onselen et al.,
2013). Regularly sleeping more than seven hours can
be beneficial for those with illness or can be reflective
of undiagnosed health problems.

Normal sleep is comprised of one stage of rapid
eye movement, which is considered a lighter sleep,
and four stages of nonrapid eye movement, which is
a deeper sleep (Medic, Wille, & Hemels, 2017). Deep
sleep is restorative and central to productivity, qual-
ity of life, and many other health issues. The National
Institutes of Health established the National Center
on Sleep Disorders Research in 1993 to collabo-
rate with multiple disciplines to engage in research,
training, technology use, and care management
coordination to understand and address problems
associated with sleep (NCI, 2016).

Sleep Disorders and Breast Cancer

Thirty-eight percent of women diagnosed with breast
cancer report poor sleep quality about 2.5 years
following treatment (Lowery-Allison et al., 2017).
Women who have received treatment with radiation
therapy are at an increased risk for poor sleep (Fontes,
Pereira, et al., 2017). Among patients receiving che-
motherapy, about 36% report problems sleeping and
43% meet the diagnostic criteria for insomnia (Palesh
et al,, 2010). One of the most commonly reported
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distressing treatment-related side effects among
women diagnosed with breast cancer is sleep (31%),
which follows hot flashes (35%) and fatigue (32%)
(Ellegaard, Grau, Zachariae, & Jensen, 2017). Other
distressing side effects associated with poor sleep
are pain, poor quality of life, anxiety regarding recur-
rence (Lowery-Allison et al., 2017), and depression
(Enderlin et al., 2011).

People diagnosed with breast cancer report
increased sleep latency and more nocturnal awakenings
and insomnia (Enderlin et al., 2011). Sleep disorders in
women with breast cancer are related to the following:
psychosocial factors (racing mind), inadequate sleep
hygiene, comorbidities, medication administration,
environmental issues, mental concerns, sleep-related
breathing problems (apnea), disruptive -circadian
rhythm, hypersomnia, and parasomnia (Otte et al.,
2016). The mean number of concurrent sleep disor-
der symptoms reported by patients is 4.16 (Otte et al.,
2016), which reflects the multifactorial complexity of
sleep. Identifying the type of sleep disorder and struc-
turing an effective management plan can be an intricate
and time-consuming process.

Problems Associated With Sleep

Functional domain: Sleep disorders and poor sleep
are associated with impaired functional status (Loh
et al., 2017; Song, Dzierzewski, et al., 2015), poor gait,
lack of confidence in balance (Tyagi, Perera, & Brach,
2017), and poor grip strength (Jeong et al., 2017).
Sleep disorders affect muscle mass and functioning,
which can translate into poor physical performance
(Auyeung et al., 2015). In individuals diagnosed
with chronic obstructive pulmonary disease, sleep
disturbance affects muscle strength and functional
ability (Vardar-Yagli et al., 2015). Functional status,
measured by grip strength, balance, and ambulation
observation, can provide insight on the extent to
which sleep disorders interfere with the ability of an
older adult to maintain independence (Tyagi et al.,
2017).

Cognition: Older adults who suffer from sleep dis-
orders or who have poor sleep have an increased risk
for dementia (Shi et al., 2017); experience less deep
sleep, lower sleep efficiency, and more awakenings;
and report increased sleepiness (Haba-Rubio et al.,
2017). Sleep disturbances associated with breathing
impairment can affect mental processing speeds in
people diagnosed with mild cognitive impairment
(Terpening et al., 2015). Nocturnal hypoxemia (90%
or lower oxygen saturation for 1% or more of sleep
time) is also associated with cognitive decline in older
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men diagnosed with prostate cancer (Blackwell et al.,
2015). Older men who spend more time in a lighter
phase of sleep are more likely to experience cognitive
decline (Song, Blackwell, et al., 2015).

Depression: Depression can affect sleep by causing
issues like insomnia and hypersomnia (Geoffroy et
al., 2018). For people diagnosed with chronic medical
conditions, depression can interfere with sleep, reduc-
ing the ability of the body to engage in restorative
rest necessary for healing (Leggett, Assari, Burgard,
& Zivin, 2017). Lack of sleep can affect depression
(Maglione et al., 2014), and depression is associated
with sleep disorders. For many people suffering with
depression, impaired sleep causes less restorative
rest, therefore enhancing symptom burden (Leggett
etal, 2017).

Pain: Pain can influence sleep, mood, and general
quality of life. People experiencing chronic back pain
often have increased levels of fatigue, severe anxiety,
and depression (Sribastav et al., 2017). Greater pain
intensity is reported by patients who have difficulty
falling asleep, wake throughout the night, and expe-
rience low sleep efficiency (Alsaadi et al., 2014). Pain
and sleep disorders are pervasive symptoms that
affect quality of life for many people diagnosed with
breast cancer (Dreidi & Hamdan-Mansour, 2016).

Fatigue: Fatigue is a relatively common symptom
in patients who report sleep disorders. Of people
who report chronic fatigue, many also report breath-
ing difficulties and restless leg syndrome as specific
sleep disorders causing excessive daytime sleepiness
(Pajediene, Bileviciute-Ljungar, & Friberg, 2017).
In addition, people who report worse sleep often
report greater fatigue severity (Milrad et al., 2017).
In patients participating in clinical trials, poor sleep
quality is associated with reports of greater fatigue,
symptom burden, and mood alterations (George et
al., 2016).

In summary, breast cancer is a disease of aging in
that most women are diagnosed from age 55-74 years.
The care of older women with breast cancer requires a
comprehensive approach to treatment. One common
symptom associated with aging and cancer treatment
is poor sleep. Other health considerations associated
with poor sleep are functional limitations, cognitive
impairment, depression, pain, and fatigue. The gaps
in the literature tend to be specific to older women
with breast cancer who experience poor sleep. A great
deal of literature exists on sleep and its relationship
with functional limitations, cognition, depression,
pain, and fatigue; however, literature on people aged
69 years or older is not as abundant.

ONF.ONS.ORG

Methods

Sample and Setting

This is a descriptive, cross-sectional study conducted
from 2015-2016. Women diagnosed with breast cancer
aged 69 years or older were invited to participate. The
age group was chosen based on the age of patients in
the Senior Adult Oncology Program (SAOP) at the
Stefanie Spielman Comprehensive Breast Center and
on established science depicting the time that many
people experience comorbid conditions (Fried et al.,
2001). The breast center is an outpatient clinical and
research facility located at the James Cancer Hospital
at the Ohio State University in Columbus. Participants
were diagnosed with any stage of breast cancer, were
receiving any type of treatment, and could read and
understand the consent form. Sixty women consented
to participate in the study. Post hoc power analysis
suggests that a sample size of 52 has 80% power to
detect small-to-moderate effect sizes (a correlation
of 0.35 using Pearson correlation test and an R?* of
o.12 for a regression model) with a two-sided signifi-
cance level of 0.05. For the power analysis, the sample
size available for the regression analysis was N =
52. All other analyses had a larger sample size (as
many as 60); therefore, the authors used a Pearson
correlation and an R? as effect size measures (Cohen,
1988). R* is a frequently used effect size measure for
regression models in power analysis (Cohen, 1988).
The purpose of the post hoc analysis was to guide
results interpretation. For example, the authors could
determine that a sample size of 52 or more would
have greater than a 80% power for a Pearson correla-
tion higher than 0.36 (e.g., N = 59 for the correlation
of 0.58 between pain and fatigue) and that a sample
size of 52 would have greater than a 80% power for a
regression model with R* greater than o.12 (e.g., R* of
0.28 as reported for the adjusted model).

Procedures

The rationale for the selection of the study vari-
ables of gait and grip strength (functional domain),
cognition, depression, pain, and fatigue was based
on published literature as it related to sleep disor-
ders and poor sleep; these variables are commonly
assessed in older adults diagnosed with cancer.
Sleep as an outcome measure was selected because
of the frequency of complaints among the clini-
cal population of older adults who are diagnosed
with breast cancer. The data used in this study are
associated with an ongoing institutional review
board-approved geriatric oncology assessment pro-
tocol. The data were extracted from the geriatric
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oncology assessment database. Aside from those
used for sleep and fatigue screening, all instruments
are included in the comprehensive geriatric assess-
ment (CGA) as part of the clinical assessment of the
patient. All CGA findings are recorded in the medical
record.

Patients aged 69 years or older who presented
to the clinic were invited to participate in the study.
The geriatric nurse practitioner (GNP) explained
the study to and obtained written consent from
those who accepted the invitation to participate in
the study. The GNP asked questions and completed
the study instruments with each patient in a private
examination room. The GNP has extensive experi-
ence conducting the CGA, is part of the study team,
and underwent specific training. Patients were sur-
veyed once upon initial visit to the clinic, which took
about 20 minutes. Cancer diagnoses were obtained
from medical records per HIPAA (Health Insurance
Portability and Accountability Act) consent.

Instruments
The instruments included in this study are frequently
used in clinical practice and research, and each have
well documented psychometrics. The instruments
have been shown to be valid and reliable in evaluating
the variables selected for this study.

The Timed Up and Go Test (TUG) (Podsiadlo
& Richardson, 1991) considers gait in the ability to
rise from a sitting position, ambulate 10 feet, and
return to a sitting position. TUG has been found to
be correlated with falls (Shumway-Cook, Brauer, &

TABLE 1. Sample Characteristics (N = 60)

Characteristic n
Type of breast cancer

Infiltrating ductal carcinoma 40
Carcinoma in situ 9
Invasive lobular carcinoma 6
Mammary 3
Metaplastic 2
Metastatic cancer

No 49
Yes 11
Type of surgery

Lumpectomy 35
Mastectomy 18
None 7
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Woollacott, 2000). A cutoff point for considering fall
risk is 12 seconds. Inter-rater reliability is shown to be
0.98. TUG related well to the Berg Balance Scale (r =
-0.55) (Berg, Wood-Dauphinee, Williams, & Maki,
1992), gait speed (r = -0.55), and Barthel Index scores
(r =-0.51) (Collin, Wade, Davies, & Horne, 1988) upon
development.

Grip strength was measured in the right hand using
the Jamar Hydraulic Hand Dynamometer (Patterson
Medical, 2017). The grip strength measurements pre-
dict limitations in mobility for the person diagnosed
with breast cancer (Massy-Westropp, Gill, Taylor,
Bohannon, & Hill, 2011). The average score of the
three trials can be compared to the normative data.
The cutoff point of 37 kg or less is used to determine
strength difficulties. Test-retest reliability for hand
grip strength in the dominate hand is 0.92 (Reuter,
Massy-Westropp, & Evans, 2011).

The Mini-Cog (Borson, Scanlan, Brush, Vitaliano,
& Dokmak, 2000) is an assessment instrument that
combines the clock-drawing test with a three-item
recall. The three-item recall is an assessment of short-
term memory and is used in the Mini-Mental State
Examination (Folstein, Folstein, & McHugh, 1975).
Scoring is calculated for two sections: recall, which
is scored from o-3, and drawing the clock, which is
scored from o-2. A score of 2 or less indicates a need
for further evaluation. The sensitivity of the Mini-
Cog is 0.99 and 0.96 in diagnostic value (Borson et
al., 2000). Inter-rater scoring on the clock-drawing
portion of the Mini-Cog is 0.97 (Borson et al., 1999).

The Geriatric Depression Scale (GDS) is a 15-item
yes/no scale that helps clinicians screen for depres-
sion (Yesavage et al., 1982). Of the 15 items, 10 indicate
depression when answered yes, and the remaining 5
indicate depression when answered no. A cutoff point
for the GDS is more than 5 items indicating depres-
sion, which signifies a positive screen; these patients
should be referred for additional diagnostic assess-
ment. The GDS is shown to be successful in detecting
depression (r = 0.84, p < 0.001).

The Numeric Pain Rating Scale was used to measure
pain (McCaffery & Beebe, 1989). Patients were asked to
describe their current pain on a scale from o (no pain)
to 10 (extreme pain). Scores of 1-3 were considered
mild pain, scores of 4-6 were considered moderate
pain, and scores of 7-10 were considered severe pain.
The authors used a cutoff point of 5 or greater to repre-
sent moderate to severe pain.

The Brief Fatigue Inventory (BFI) (Mendoza et al.,
1999) consists of nine items, each having a numerical
rating from o-10. Three items define the severity of
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TABLE 2. Descriptors of the Study Measures

Abnormal Patients
Measure Cutoff With NS
Brief Fatigue Inventory >3 33
Geriatric Depression Scale >5 51
Grip strength <37kg 36
Mini-Cog <2 57
Numeric Pain Rating Scale >5 53
Pittsburgh Sleep Quality Index 25 40
Timed Up and Go Test > 12 sec 38

NS—normal score

fatigue, and the remaining items consider the extent to
which fatigue affects normal life activities. Construct
validity for the nine items ranged from 0.81 (usual
fatigue) to 0.92 (activity). Concurrent validity was
evaluated with the Functional Assessment of Cancer
Therapy-Fatigue scale (Cella et al., 1993). Cronbach
coefficient alphas showed high reliability (alpha >
0.95). The BFI is scored as a continuous variable in that
the higher the score, the more fatigue.

The Pittsburgh Sleep Quality Index (PSQI) (Buysse,
Reynolds, Monk, Berman, & Kupfer, 1989) is a com-
monly used instrument for measuring quality of sleep.
The PSQI is a seven-item scale that measures quality
of sleep, sleep latency, efficiency, disturbances, use
of sleep medication, and daytime sleep dysfunction.
Scores range from o-21, with higher scores indicating
worse sleep quality. A score of 5 or greater indicates
poor sleep. The instrument has a sensitivity of 0.89 and
specificity of 0.86. The PSQI has an overall reliability
coefficient (Cronbach alpha) of 0.83.

Ethical Conduct of Research

This study was approved by the Ohio State University
Institutional Review Board. The study was explained
to and the informed consent and HIPAA forms were
signed by all participants according to the standards
of the institutional review board. Participants were
not compensated for inclusion in the study and were
not screened for cognitive deficits prior to giving
informed consent; however, all participants could
verbalize understanding of the purpose of the study
and were able to read the informed consent and
HIPAA forms. All participants were determined to
have had decision-making ability and were competent

ONF.ONS.ORG

N X SD Range
58 1.7 - -
59 2 2.4 0-11
58 36.3 9.9 13-57
60 3.9 1 1-5
60 1.2 23 0-8
59 4.7 85 0-15
55 11.8 10.5 4-78

to consent on their own behalf based on their under-
standing of the consent form (based on reading and
verbalization), consistent with the guidelines from
the U.S. Department of Health and Human Services,
Office for Human Research Protections (Office for
Human Research Populations, 2016).

Analysis

Descriptive statistics were used to summarize
sample characteristics and examine the distribution
of study variables (TUG, grip strength, Mini-Cog,
GDS, NPRS, BFI) overall and dichotomized as yes
or no for having poor sleep based on the published
cutoff point of greater than 5 or greater on the PSQI.
Pearson correlation coefficients were used to examine
the pair-wise correlation among study variables. The
authors used a series of logistic regression models to
examine the unadjusted and adjusted associations of
each study variable with poor sleep. In the unadjusted
analysis, each study variable was examined separately
as a predictor of poor sleep. In the adjusted analysis,
five symptom variables were included simultaneously
as predictors in a logistic regression model for poor
sleep. Last, logistic regression modeling with back-
ward selection was used to derive a final model that
included only significant predictors of poor sleep
among the study variables. The authors did not adjust
for the sample characteristics of age, type of breast
cancer, metastasis, and type of surgery in the logistic
regression models because they were not significantly
associated with poor sleep in bivariate tests using chi-
square statistics. The authors used SAS®, version 9.4,
for the statistical analyses. All tests were two-sided
with a significance of 0.05.
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TABLE 3. Correlations of TUG, NPRS, and BFI

Measure
Mini-Cog
TUG
NPRS

TUG NPRS BFI
Correlation N p Correlation N p Correlation N p
-0.05 55 0.73 0.004 60 0.98 -0.02 58 0.89
- - - -0.04 55 0.75 0.06 53 0.68
- - - - - - 0.58 59 0.001

BFI—Brief Fatigue Inventory; NPRS—Numeric Pain Rating Scale; TUG—Timed Up and Go Test

Results

Sixty participants were included in the study. The
mean age was 77.6 years (SD = 16, range = 69-93).
Most women (n = 38) were diagnosed with intra-
ductal carcinoma, nine were diagnosed with ductal
carcinoma in situ, and six were diagnosed with lob-
ular carcinoma. Eleven women were diagnosed with
metastatic breast cancer, and 18 patients underwent
mastectomy (see Table 1).

Regarding the variables of gait, grip strength, cog-
nition, depression, pain, fatigue, and sleep, the mean
scores were 11.8 for the TUG, 36.3 lbs for grip strength,
3.9 for the Mini-Cog, 2 for the GDS, 1.2 for the NPRS,
1.7 for the BFI, and 4.7 for the PSQI (see Table 2).

Pain and fatigue were positively related (r=0.58,p <
0.001), depression and pain were positively related (r =
0.4, p = 0.002), and depression and fatigue were pos-
itively related (r = 0.66, p < 0.001). The performance
status measures of grip strength and the TUG were
negatively related (r = -0.46, p < 0.001) (see Tables
3and 4).

The mean pain score was 2.5 (SD = 3) for those
with reported poor sleep (n = 19) and 0.6 (SD = 1.5)
for those without poor sleep (n = 40). The mean TUG
score was 15.3 seconds (SD = 17.8) for those with poor
sleep and 10.1 seconds (SD = 5) for those without poor
sleep. The mean BFI score was 3.2 (SD = 2.9) for those
with poor sleep and 0.9 (SD = 1.5) for those without
poor sleep. The mean GDS score was 3.5 (SD = 3.4) for
those with poor sleep and 1.3 (SD =1.3) for those with-
out poor sleep. The mean grip strength was 33.3 lbs
(SD = 9) for those with poor sleep and 38.1 Ibs (SD =
9.9) for those without poor sleep. The mean Mini-Cog
score was 3.8 (SD = 0.9) for those with poor sleep and
3.9 (SD =1) for those without poor sleep.

Mini-Cog, TUG, and grip strength results were not
significantly associated with having poor sleep in both
unadjusted and adjusted logistic regression analyses
(see Tables 5and 6). Greater pain, fatigue, and depres-
sion were associated with increased odds for having
poor sleep in unadjusted analysis. For example, a
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one-unit increase on the depression measure was
associated with a 46% increase in the likelihood of
having poor sleep. Greater pain, fatigue, and depres-
sion were still associated with a greater likelihood of
having poor sleep in the adjusted logistic regression
model when all five symptom variables were simulta-
neously entered as predictors; however, none reached
statistical significance because of multicollinearity
among the variables. The final model from backward
selection indicates that fatigue was the strongest pre-
dictor of poor sleep. Other symptom variables were
not significantly associated with poor sleep after
adjusting for fatigue and, therefore, were deleted
from the final model. The final model had an R* of
0.28, indicating that 28% of the variance in sleep was
explained by fatigue, which was the single predictor
that remained in the final model.

Discussion

Participants were aged 69 years or older, relatively
functional, independent, living in the community, and
about to begin cancer treatment. Patients included in
the study were not receiving chemotherapy at the time
of the study because either the infusion center was
not open or the SAOP was not scheduling patients;
however, many were receiving aromatase inhibitors or
hormonal therapy. Twenty-seven patients reported no
fatigue; the remaining participants (n = 30) reported
fatigue, and 10 scored higher than 4 on the BFI, which
is considered moderate to severe fatigue. The mean
score on the BFI in the current study was 1.68, which
is lower than that of older aged hospitalized patients
(7.3) (Eyigor, Eyigor, & Uslu, 2010), patients receiv-
ing radiation therapy (6.51) (Karthikeyan, Jumnani,
Prabhu, Manoor, & Supe, 2012), and people diag-
nosed with prostate cancer (2.8) (Engl, Drescher,
Bickeboller, & Grabhorn, 2017).

Fatigue, depression, and pain were positively related
and consistent with the symptom cluster in the liter-
ature (Gehrman, Garland, Matura, & Mao, 2017; Ho,
Rohan, Parent, Tager, & McKinley, 2015). Fatigue was
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the only variable to be predictive of poor sleep in the
final model. The sample was relatively healthy despite
having a diagnosis of cancer. Additional longitudinal
surveys (e.g., two additional times during a year and in
treatment) are needed to examine the change of their
interrelatedness during the illness trajectory. Despite
the relationship among fatigue, depression, and pain,
each symptom is distinct, can behave clinically differ-
ently, and can require individual management plans.

The participants scored from o-15 on the PSQI.
Twenty-three participants scored 5 or greater on the
PSQI, which indicates problems with sleep. The mean
PSQI score was 4.7 in the current study, which is less
than that of patients diagnosed with rheumatoid
arthritis (5.62) and greater than that of patients with
no comorbidity (5.62) (Son et al.,, 2015). The PSQI
score for older individuals at an adult day care was 6.8
(Martin et al., 2017). For many older adults, sleep dif-
ficulties are consistent with health problems. When a
comorbid disease is treated, reports of sleep problems
lessen (Neikrug & Ancoli-Israel, 2010). Sleep disor-
ders are not a normative aspect of aging; however,
until they experience health problems, older adults
do not often report difficulty sleeping (Rodriguez,
Dzierzewski, & Alessi, 2015).

The mean scores on the TUG suggest difficulty in
gait problems; however, the sample showed reason-
able grip strength. The data were collected on the
initial visit to the cancer center, and few patients were
administered cancer treatment following surgery.
Generally, patients were referred to the SAOP follow-
ing surgery for breast cancer. Eleven participants had
metastatic disease on initial visit and often had a his-
tory of treatment with chemotherapy, radiation, and/
or hormonal ablation treatment.

Poor grip strength and TUG scores were nega-
tively related. Those who had no difficulty on the

TABLE 4. Correlations of GDS and Grip Strength

KNOWLEDGE TRANSLATION

m Symptoms of depression, pain, fatigue, and sleep disorders are
related, and management strategies should address all factors.

m Managing fatigue may help reduce sleep problems in older women
diagnosed with breast cancer.

m Assessment of sleep in older women is important in the compre-
hensive care of older adults with cancer.

TUG had weaker grip strength, which is not surpris-
ing because strength of upper and lower extremities
in some people may not be consistent. In community-
dwelling adults with a mean age of 60 years, grip
strength was stronger and TUG scores were lower in
men who reported better sleep quality (Malinowska
et al,, 2017). However, when adjusting for age and
sex, grip strength was associated with quality of sleep
(Malinowska et al., 2017). In older adults with longer
sleep duration (more than 9 hours), poor grip strength
and higher TUG scores were noted (Fu et al.,, 2017).
Sleep disorders affect functional performance, partic-
ularly when a person experiences daytime sleepiness.
The current study revealed a similar pattern, but the
associations of grip strength and TUG scores did not
reach statistical significance. The small sample size
of the study has insufficient power to detect small to
moderate associations.

Older adults who report daytime sleepiness from
sleep disorders have slower gait speed and decreased
confidence in balance when walking (Tyagi et al., 2017),
which can contribute to fear of falling (Chang, Chen, &
Chou, 2016). Falls are also a risk in patients who com-
plain of poor sleep quality or sleep disturbance (Stone
et al., 2014), particularly when taking sleep medicine
(Min, Kirkwood, Mays, & Slattum, 2016).

GDS Grip Strength
Measure Correlation N Correlation N p
BFI 0.66 59 0.002 -0.14 56 0.3
GDS - - -0.29 57 0.03
Mini-Cog -0.1 59 0.43 0.2 58 0.12
NPRS 0.4 59 0.002 -0.21 58 0.1
TUG 0.23 54 0.1 -0.46 54 <0.001

BFI—Brief Fatigue Inventory; GDS—Geriatric Depression Scale; NPRS—Numeric Pain Rating Scale; TUG—Timed Up and Go Test
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Fatigue is predictive of poor sleep for several rea-
sons. It is often reported by people who experience
daytime sleepiness resulting from sleep disorders
(Pajediene et al., 2017). In individuals with multiple
sclerosis, sleep disorders associated with insomnia are
also associated with fatigue (Hare, Crangle, Carney,
& Hart, 2017). For people diagnosed with prostate
cancer, androgen deprivation therapy is associated
with poor quality of sleep and fatigue (Koskderelioglu,
Gedizlioglu, Ceylan, Gunlusoy, & Kahyaoglu, 2017).
Following the first cycle of chemotherapy for breast
cancer, many women reported problems with sleep
and fatigue, which are accompanied by other symp-
toms that can affect quality of life (Charalambous,
Kaite, Charalambous, Tistsi, & Kouta, 2017). Levels
of fatigue tend to increase during chemotherapy, stay
consistent through the last cycle of chemotherapy,
and continue to decline for 10 years after the end of
treatment (Fabi et al.,, 2017). In men, insomnia nega-
tively affects fatigue and quality more than in women,
but women report more fatigue and depression (Lee
et al., 2014). Evening fatigue is associated with higher
levels of sleep disorders along with other issues, such
as high body mass index, poor functional status, anxi-
ety, and depression (Mark et al., 2017).

Although mean scores on the Mini-Cog did not
predict poor sleep, data support the relationship
between insomnia and mental status changes, par-
ticularly in memory (Fortier-Brochu & Morin, 2014).
Daytime sleepiness is also related to memory impair-
ment in older adults (Okamura et al., 2016). Mini-Cog
scores were not related to other scores in the current
study, which may indicate that cognition is a separate

concern. Almost all the participants screened positive
for a cognitive limitation on the Mini-Cog, which is a
score of 2 or less. A positive screen does not necessar-
ily mean that patients were overtly confused or even
cognitively impaired. However, a positive screen on the
Mini-Cog indicates that a patient should undergo fur-
ther cognitive screening. Many older women diagnosed
with breast cancer exhibit limitations in cognitive func-
tioning prior to cancer treatment (Overcash & Perry,
2017), and sleep disorders can affect memory and cog-
nition. It is important to screen for cognitive problems
in older adults diagnosed with cancer, particularly
when a sleep disorder is experienced.

Limitations

Only one data point was assessed. Although the
authors conducted post hoc power analysis, a prior
sample size calculation was not conducted for the
development of this study. In addition, a sample from
alocal clinic compromises generalizability of the data.
The authors did not record the number of patients
who refused to participate in the study; however,
refusal was low because the SAOP collects similar
information as part of the clinical evaluation.

More research is needed to determine the relation-
ship among sleep problems and how sleeping practices
of older adults diagnosed with cancer change over time.
Nursing and interprofessional research on the cycle of
fatigue and sleep disorders can influence practice.

Implications for Nursing
Attending to sleep disorders is central in provid-
ing survivorship care during and after treatment

TABLE 5. Symptom Variables and Their Associations With the Odds of Having Poor Sleep (N = 52)
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Unadjusted Adjusted Final Model

Measure OR 95% CI OR 95% CI OR 95% CI
BFI 1.57 [1.14,2.16] 1.32 [0.9, 1.96] 1.57 [1.14,2.16]
GDS 1.46 [1.07,1.99] 1.19 [0.83,1.7] - -

Grip strength 0.95 [0.89, 1.02] 0.99 [0.92,1.07] - -
Mini-Cog 0.96 [0.48,1.93] 1.08 [0.44,2.68] - -
NPRS 1.41 [1.04,1.92] 1.28 [0.99, 1.82] - -

TUG 1.05 [0.97,1.13] 1.04 [0.97,1.11] - -

BFI—Brief Fatigue Inventory; Cl—confidence interval; GDS—Geriatric Depression Scale; NPRS—Numeric Pain Rating Scale;
OR—odds ratio; TUG—Timed Up and Go Test

Note. The R? was 0.34 for the adjusted logistic regression model and 0.28 for the final model.

Note. Poor sleep quality was defined as a Pittsburgh Sleep Quality Index score greater than 5.
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(Syrowatka et al., 2017). Fatigue is a common symp-
tom among breast cancer survivors and must be
anticipated. It is an important element affecting the
survivorship care of patients with treatable but not
curable disease (Frick et al., 2017). Cancer-related
fatigue is pervasive and affects every element of daily
activity. Understanding the issues surrounding fatigue
will help nurses develop strategies to address the issue
and reduce problems sleeping. Communication with
the patient and family can inspire individualization of
a management plan to improve sleep. The complexity
of sleep disorders requires careful and comprehensive
assessment, and survivorship plans often can be chal-
lenging and require modifications as patients return
to the clinic.

Exercise, particularly low-impact activity like
walking, is beneficial in addressing fatigue and sleep
disorders (Chiu, Huang, Chen, Hou, & Tsai, 2015; Juvet
et al., 2017; Payne, Held, Thorpe, & Shaw, 2008). Older
adults often report using nonprescription sleep aids and
may use them inappropriately by not following label
directions (Abraham, Schleiden, Brothers, & Albert,
2017). Prescription sleep medications contribute to
falls in older adults (Min et al., 2016). The American
Geriatrics Society advises against prescribing benzodi-
azepines, which are often used to treat sleep disorders,
because of their adverse effects (Markota, Rummans,
Bostwick, & Lapid, 2016). Nonpharmacologic options
to address sleep disorders and fatigue may be the best
option for older adults with cancer. Healthcare provid-
ers should anticipate functional limitations in older
adults with breast cancer and consider nonpharmaco-
logic treatments for sleep disorders.

Nurses must continue to stress exercise and phys-
ical activity as a daily routine. Prescribing exercise
accompanied with sleep education and other mind-
fulness activities can help enhance sleep (Kroz et
al,, 2013). The notion of exercise as medicine, along
with a prescription for exercise, can underscore the
importance of physical activity. Guidelines for exer-
cise in older adults suggest that 150 minutes per week
of aerobic activity and two hours of strength training
are beneficial to general health and may address sleep
disorders (Chodzko-Zajko et al., 2009; Lee, Jackson,
& Richardson, 2017). Nurses play a role in education
about and encouragement of exercise. Awareness of
community resources and group exercise programs
can inspire older adults to exercise. Exercise must be
individually prescribed and supervised by the health-
care team to maximize the benefits to alleviate sleep
disorders and fatigue and to enhance health (Klein et
al,, 2017).

ONF.ONS.ORG

TABLE 6. Study Variables of Participants Who Reported
and Did Not Report Poor Sleep

No Poor Sleep Poor Sleep
(N =40) (N=19)

Measure X SD X SD
BFI 0.6 1.5 3.2 2.9
GDS 1.3 1.3 85 3.4
Grip strength 38.1 9.9 33.3 9
Mini-Cog 3.9 1 3.8 0.9
NPRS 0.6 1.5 2.5 3
TUG 10.1 5 15.3 17.8

BFI—Brief Fatigue Inventory; GDS—Geriatric Depression Scale; NPRS—

Numeric Pain Rating Scale; TUG—Timed Up and Go Test

Note. Poor sleep quality was defined as a Pittsburgh Sleep Quality Index

score greater than 5.
Note. Variables were missing for one participant.

Conclusion

Many of the older women diagnosed with breast
cancer in this study screened positive for fatigue
and poor sleep. The symptoms of pain, depression,
and fatigue were related. Among the study vari-
ables, fatigue was the strongest predictor of poor
sleep. Understanding the relationship of unpleasant
symptoms associated with breast cancer treatment
can help the provider develop comprehensive strat-
egies to treat pain, depression, fatigue, and sleep
disorders.
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