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A lthough breast cancer survivors with untreated hot
flashes have reported sleep problems (Carpenter,
Johnson, Wagner, & Andrykowski, 2002; Couzi,

Helzlsouer, & Fetting, 1995; Finck, Barton, Loprinzi, Quella,
& Sloan, 1998; Knobf, 2001), the extent of these sleep prob-
lems has not been fully documented. Among breast cancer sur-
vivors, sleep research has not included empirically validated
measures of hot flashes, such as sternal skin conductance moni-
toring (Broeckel, Jacobsen, Horton, Balducci, & Lyman, 1998;
Carpenter & Andrykowski, 1998; Okuyama et al., 2000;
Servaes, Prins, Verhagen, & Bleijenberg, 2002; Servaes,

Verhagen, & Bleijenberg, 2002). Conversely, researchers ex-
amining hot flashes have tended to assess sleep problems using
single items rather than empirically validated measures (Car-
penter et al., 2002; Couzi et al.; Harris, Remington, Trentham-
Dietz, Allen, & Newcomb, 2002; Stein, Jacobsen, Hann,
Greenberg, & Lyman, 2000). Sleep in breast cancer survivors
with objectively documented hot flashes warrants attention
because sleep disruptions may be related to post-treatment fa-
tigue (Broeckel et al.; Carpenter & Andrykowski; Okuyama et
al.) and depressive symptoms (Carpenter & Andrykowski;
Okuyama et al.; Servaes, Prins, et al.).

The purposes of this study were to compare sleep quality
and disturbance, fatigue, and depressive symptoms between
breast cancer survivors and matched healthy women experi-
encing hot flashes and to examine the potential relationships
among sleep and remaining variables (fatigue, depressive
symptoms, and frequency of hot flashes).
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Key Points . . .

➤ Oncology nurses should be aware of sleep problems, fatigue,
and depressive symptoms in women who have been treated for
breast cancer and are experiencing hot flashes.

➤ Sleep problems may be related to fatigue and depressive
symptoms.

Purposes/Objectives: To compare sleep quality and disturbance, fa-
tigue, and depressive symptoms between breast cancer survivors and
healthy women experiencing hot flashes and to examine relationships
among sleep and remaining variables (fatigue, depressive symptoms, and
frequency of hot flashes).

Design: Cross-sectional, descriptive, comparative pilot study.
Setting: University-based outpatient setting.
Sample: 15 breast cancer survivors and 15 healthy women matched

on age, race, and menopausal status. All women had untreated hot
flashes (no hormone replacement therapy or other hot flash treatments).

Methods: Questionnaires (sleep quality and disturbance, fatigue, and
depression); two ambulatory, 24-hour sternal skin conductance monitor-
ing sessions (hot flash frequency); and medical records review.

Main Research Variables: Sleep quality and disturbance, fatigue, de-
pressive symptoms, and objective hot flash frequency.

Findings: The majority of participants evidenced poor sleep quality
and high sleep disturbance (73% of breast cancer survivors and 67% of
healthy women above a cutoff score of 5). Sleep duration was signifi-
cantly shorter for breast cancer survivors in contrast to healthy women.
Nighttime flashes were experienced by 67% of breast cancer survivors
and 37% of healthy women. No group differences were found in fatigue,
depressive symptoms, or objective hot flash frequency. Global sleep
scores were significantly positively correlated with fatigue and depression
but not with hot flash frequency.

Conclusions: Findings suggest that sleep disturbance is common in
menopausal breast cancer survivors and healthy women, is not necessar-
ily related to hot flashes, and may stem from a multifactorial etiology.

Implications for Nursing: Menopausal breast cancer survivors who
present with any one of these symptoms should be screened for all symp-
toms both during and after treatment.
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Literature Review
Sleep problems are common in people diagnosed with can-

cer, including women with breast cancer. Sleep problems are
measured in terms of sleep quality and sleep disturbance.
Sleep quality includes quantitative aspects of sleep, such as
the number of minutes of sleep (duration), time in minutes to
fall asleep (latency), number of awakenings, and subjective
reports of restlessness or disturbance (Buysse, Reynolds,
Monk, Berman, & Kupfer, 1989). Others define poor sleep
quality in terms of inability to function fully during the day
without a need for naps (Miaskowski & Lee, 1999). Poor
sleep quality and sleep disturbance are problematic for people
undergoing cancer treatment, as well as for those who have
completed treatment.

Research suggests that patients with breast cancer experi-
ence sleep changes while undergoing initial treatment (e.g.,
chemotherapy, radiation therapy) (Ancoli-Israel, Moore, &
Jones, 2001; Berger, 1998; Berger et al., 2002; Berger & Farr,
1999; Berger & Higginbotham, 2000; Berger & Walker, 2001;
Broeckel et al., 1998; Mourits et al., 2002; Redeker, Lev, &
Ruggiero, 2000; Roscoe et al., 2002) and while receiving
treatment for metastatic disease (Ancoli-Israel et al.; Mias-
kowski & Lee). Sleep changes, which can occur at varying
time points during treatment, include sleeping more during the
day and less at night, overall poor sleep quality, poor sleep
efficiency, and sleep disturbance. More daytime and less
nighttime sleeping are related to higher on-treatment fatigue
(Berger & Farr; Roscoe et al.) and higher depressive symp-
tomatology (Roscoe et al.). Findings across studies have been
largely consistent despite differences in time points selected
for study, types of sleep measures used (e.g., questionnaires,
wrist actigraphy), and specific treatment groups studied (e.g.,
radiation plus chemotherapy, chemotherapy alone, primary
versus metastatic treatment).

Research also suggests that sleep changes initially encoun-
tered during cancer treatment may become chronic (Ancoli-
Israel et al., 2001) and that the relationships between sleep
and fatigue and between sleep and depressive symptoms
continue after treatment and into the period of cancer survi-
vorship. Despite differences in measures, findings across
studies of breast cancer survivors have indicated that chronic
poor sleep quality does occur and is correlated moderately
with post-treatment fatigue (r = + 0.38–0.68, p < 0.05)
(Broeckel et al., 1998; Carpenter & Andrykowski, 1998;
Okuyama et al., 2000) and with post-treatment depressive
symptoms (r = 0.50–0.63, p < 0.001) (Carpenter & Andry-
kowski; Okuyama et al.). Similarly, comparative research
suggests that sleep problems and depressive symptoms are
significantly higher among very fatigued breast cancer sur-
vivors in comparison to those who are not as fatigued
(Servaes, Prins, et al., 2002).

In addition to being experienced by women who have been
treated for breast cancer, sleep problems also are commonly
experienced by menopausal women in general (Baker,
Simpson, & Dawson, 1997; Clark, Flowers, Boots, & Shettar,
1995; Dennerstein, Dudley, Hopper, Guthrie, & Burger, 2000;
Owens & Matthews, 1998; Shaver & Zenk, 2000). In fact,
sleep problems and hot flashes have been defined as “classic”
symptoms of menopause (Porter, Penney, Russell, Russell, &
Templeton, 1996). In healthy women, poor sleep quality and
sleep disturbance may stem from several factors, including

hormonal changes (Empson & Purdie, 1999; Manber &
Armitage, 1999; Polo-Kantola, Erkkola, Helenius, Irjala, &
Polo, 1998; Shaver & Zenk), vasomotor symptoms such as hot
flashes and night sweats (Baker et al.; Erlik et al., 1981; Hol-
lander et al., 2001; Woodward & Freedman, 1994), or psycho-
logical distress such as depression (Avis, Crawford, Stellato,
& Longcope, 2001; Harlow, Cohen, Otto, Spiegelman, &
Cramer, 1999; Joffe et al., 2002; Kingsberg, 2002).

Whether sleep problems experienced by breast cancer sur-
vivors are more severe than those experienced by healthy
menopausal women of the same age is unclear because of a
lack of comparative studies. Breast cancer survivors with
untreated hot flashes may experience poorer sleep quality
and higher sleep disturbance in comparison to their age-
matched counterparts without cancer as a result of additional
hormonal changes related to tamoxifen use (Mourits et al.,
2002); more frequent, severe, and distressing hot flashes
compared to naturally menopausal healthy women (Carpen-
ter et al., 2002); or greater psychological distress related to
diagnosis and treatment. Therefore, this study sought to ex-
amine sleep, fatigue, and depressive symptoms in breast can-
cer survivors and matched healthy women experiencing hot
flashes. This pilot study was designed to improve on previ-
ous research by (a) measuring sleep, fatigue, and depression
using standard, validated instruments rather than single-item
scales; (b) measuring hot flashes objectively, rather than
using subjective reports, and (c) including a comparison
group of healthy women matched on age, race, and meno-
pausal status to aid in quantifying and understanding the se-
verity of sleep problems experienced by breast cancer survi-
vors with hot flashes.

Conceptual Framework
The Lenz Theory of Unpleasant Symptoms served as the

conceptual framework for this study (Lenz, Pugh, Milligan,
Gift, & Suppe, 1997). The theory has three interrelated com-
ponents: symptoms that a person experiences, influencing
factors that cause or affect the nature of the symptoms, and
consequences of the symptom experience (Lenz et al., 1997;
Lenz, Suppe, Gift, Pugh, & Milligan, 1995). Symptoms and
influencing factors related to this study will be described in
more detail. Consequences, defined as the impact of symp-
toms on an individual’s performance ability, such as a decline
in job performance related to sleep problems, were not ad-
dressed in this study.

According to the theory, symptoms are indicators of a
change in normal functioning (Lenz et al., 1995, 1997). For
this study, sleep problems were considered the primary symp-
tom and fatigue the secondary symptom. The model posits
that symptoms can occur simultaneously, such as sleep prob-
lems occurring with fatigue, or develop sequentially, such as
sleep problems leading to fatigue. In either case, the model
depicts symptoms as stacked on top of one another, as shown
in Figure 1. In this study, several aspects of sleep problems
were assessed, including overall sleep quality, sleep latency,
sleep duration, sleep efficiency, sleep disturbance, use of
sleeping medications, and daytime dysfunction. In addition,
severity of fatigue was assessed.

Influencing factors can be physiologic, psychological, or situ-
ational (Lenz et al., 1995, 1997). For this study, physiologic
factors potentially influencing sleep that were controlled were
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age and menopausal status. Because African American women
may experience more hot flashes than Caucasian women (Avis,
Stellato, et al., 2001), groups also were matched on race. A psy-
chological factor potentially influencing sleep that was consid-
ered in this study was depression, measured in terms of the in-
tensity of depressive symptomatology. A situational factor
potentially influencing sleep that was considered was the num-
ber of nighttime hot flashes experienced, measured objectively
using sternal skin conductance monitoring.

Methods
Sample

Eligible women were at least 21 years of age; willing and
able to provide informed consent; able to read, write, and speak
English; peri- or postmenopausal; experiencing daily hot
flashes; in good general health; not taking any type of prescrip-
tion or nonprescription treatments for hot flashes (e.g., antide-
pressants, hormone replacement therapy, high-dose vitamin E,
herbs); and not currently depressed (i.e., no antidepressants and
no evidence of a major depressive episode). Breast cancer sur-
vivors participated in psychological screening as part of the
funded intervention study to rule out major depressive episodes,
but resources did not permit similar screening of healthy
women. Breast cancer survivors had additional criteria: first-
time diagnosis of cancer, no other cancer, considered disease-
free at time of study enrollment, and at least four weeks past
completion of surgery, radiation, or chemotherapy. In addition,
if the women were taking tamoxifen, they were required to have
been taking the drug for at least six weeks.

Recruitment and Setting
The research was approved by the institutional review

board, and all participants provided written informed consent
prior to the start of any study procedures. Survivors were re-
cruited from outpatient breast care centers in the southeastern

Influencing Factors

Physiologic (age, race,
menopausal status)

Psychological
(depression)

Situational (night-
time hot flashes)

Consequences

Performance

Symptoms

Poor sleep

Fatigue

Influences

Interacts with

Feedback (reciprocal
influence on factor
or symptom groups)

Figure 1. Theoretical Framework: Adapted Lenz Model

United States as part of a
larger hot flash intervention
study. Women were con-
tacted in person in the clinic
or via the telephone, in-
formed of the purpose and
nature of the study, and in-
vited to participate. Of 140
eligible women identified,
56 consented to the study
(40%) and 46 had complete
baseline data to include in
this article. Of those 46
women, a subset of 15 who
were matched to the healthy
women was chosen for this
analysis.

Healthy women were re-
cruited using an advertise-
ment sent via e-mail to uni-
versity employees. Inter-
ested women phoned a
project office (n = 52) and
were screened for eligibility
and informed of the purpose
and nature of the study. Eli-

gible and interested women then were scheduled for their first
monitoring session (n = 17). A total of 15 healthy women
completed the study.

Procedures
Women wore a small, lightweight sternal skin conductance

monitor for two ambulatory, 24-hour recording sessions sepa-
rated in time by one week. They also maintained a hot flash
diary to assist in interpreting the sternal skin conductance data
and completed demographic, sleep, fatigue, and depression
questionnaires. To complete the hot flash monitoring sessions,
study nurses traveled to participants’ homes or workplaces to
connect the monitor and then returned 24 hours later to dis-
connect it. Demographic questionnaires were completed dur-
ing the first monitoring session. Sleep, fatigue, and depressive
symptom questionnaires were completed during the second
monitoring session. All women were compensated $50 for
their time and effort in participating in the pilot study. Breast
cancer survivors then went on to complete the intervention
portion of the study.

Measures
Sample description: Demographic information included

age, race, marital status, income, education, employment sta-
tus, presence of noncancer comorbidities such as arthritis or
high blood pressure, and current medication use. For the
breast cancer group, disease and treatment information was
obtained from medical records. Data included date and stage
at diagnosis, types and dates of treatment (i.e., surgery, che-
motherapy, or radiation), and tamoxifen use. For both
groups, menopausal status was assessed using questions
adapted from the Massachusetts Women’s Health Study
(Brambilla, McKinlay, & Johannes, 1994). Questions as-
sessed the time of a woman’s last menstrual cycle (i.e., num-
ber of weeks, months, or years ago) and whether menses
were regular or irregular. The following definitions were
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used: (a) premenopausal—had a menstrual period in the past
three months, (b) perimenopausal—3–11 months of amen-
orrhea or increased menstrual irregularity if still cycling, and
(c) postmenopausal—12 or more months of amenorrhea.

Sleep: Sleep quality and disturbance were assessed using the
Pittsburgh Sleep Quality Index (PSQI) (Buysse et al., 1989).
The PSQI originally was designed for use in clinical popula-
tions as a simple and valid assessment of sleep quality and dis-
turbance that might affect sleep quality. The PSQI consists of
19 items that produce a global sleep quality score and seven
component scores: sleep quality, sleep latency, sleep duration,
habitual sleep efficiency, sleep disturbance, use of sleeping
medications, and daytime dysfunction. Items and component
scores represent standard areas assessed by clinicians when
individuals report sleep complaints. Global scores range from
0–21 and reflect the number and severity of sleep problems.
Global scores of 5 or greater indicate poor sleep quality and
high sleep disturbance (Buysse et al., 1989). In addition to be-
ing indicative of poor sleep quality and high sleep disturbance,
global scores of 8 or more have been linked to cancer-related
fatigue in survivors of breast cancer and other cancers (Carpen-
ter & Andrykowski, 1998). PSQI items use varying response
categories that include recording usual bed time, usual wake
time, number of actual hours slept, and number of minutes to
fall asleep, as well as forced-choice, Likert-type responses.
Responses are based on habits during the prior week or month.
Psychometric properties of the PSQI have been supported
widely in a variety of populations, including healthy individu-
als and breast cancer survivors (Buysse et al., 1989, 1991; Car-
penter & Andrykowski; Gentili, Weiner, Kuchibhatla, &
Edinger, 1995; Pasternak et al., 1994; Tiffin, Ashton, Marsh, &
Kamali, 1995).

Fatigue: Fatigue was measured using the fatigue subscale
of the Profile of Mood States–Short Form (POMS–SF)
(McNair, Lorr, & Droppleman, 1992; Shacham, 1983). The
POMS–SF fatigue subscale contains five items from the 37-
item POMS–SF. The fatigue subscale was combined with the
six-item POMS–SF vigor subscale to help avoid response bias
because items could alternate between positive and negative
words. Participants responded by using the prior two weeks as
a time frame. The five-item subscale is a valid measure of
cancer-related fatigue, internally consistent (Cronbach’s alpha
= 0.89–0.90), one-dimensional on factor analysis, and sensi-
tive to differences in patient groups selected as being high and
low on cancer-related fatigue (Andrykowski et al., 1997;
Curran, Andrykowski, & Studts, 1995; Meek et al., 2000;
Schwartz et al., 2002). This measure is advantageous over oth-
ers because it poses minimal response burden.

Depressive symptoms: The Center for Epidemiologic
Studies–Depression Scale (CES–D) is a 20-item, self-report
instrument assessing the presence and severity of depressive
symptoms occurring over the prior week (Radloff, 1977). Re-
spondents rate each item using a four-point scale: 0 = rarely or
none of the time, 1 = some or a little of the time, 2 = occasion-
ally or a moderate amount of the time, and 3 = most or all of the
time. After reverse scoring four positive items, responses are
summed to obtain total scores of 0–60. Scores of 16 or greater
indicate high levels of depressive symptoms but are not diag-
nostic of clinical depression (Berkman et al., 1986; Comstock
& Helsing, 1976). The cut-off point of 16 has been used exten-
sively in other studies, including studies of breast cancer survi-
vors (Carpenter et al., 1998).

Hot flashes: Hot flash frequency was assessed using ster-
nal skin conductance monitoring. Because frequency can vary
considerably from day to day (Carpenter, unpublished data),
hot flash frequency was based on the average number of hot
flashes recorded during two (rather than one) 24-hour record-
ing sessions separated in time by one week. Means for total
hot flashes, daytime flashes, and nighttime flashes were cal-
culated for each individual woman. Prior research suggests
that sternal skin conductance monitoring is a valid and reliable
measure of hot flashes (Carpenter, Andrykowski, Freedman,
& Munn, 1999; Freedman, 1989).

Skin conductance levels were monitored using Medi-
Trace silver/silver chloride electrodes (S’offset, Graphic
Controls, Buffalo, NY) and a 0.5 constant voltage circuit
(Lykken & Venables, 1971) built into the front end of a
single channel of a Biolog ambulatory recorder (UFI, Model
3991 SCL, Morro Bay, CA). Electrodes were 1.5 cm in di-
ameter and filled with 0.05 M potassium chloride velvachol/
glycol gel (Dormire & Carpenter, 2002). Electrodes were
attached 1.5" below the collarbone and 2" on either side of
the sternal midline. The Biolog monitor contains a micropro-
cessor and 4 megabytes of memory. It is powered by a stan-
dard 9-volt battery and is programmed to sample 12-bit skin
conductance data at 1 Hz (once per second). The Biolog
3991 measures 1.3" x 2.8" x 5" and weighs 8 oz. The moni-
tor was placed in a bag and worn around the waist or across
the shoulders.

At the conclusion of a monitoring session, the monitor
was connected to a personal computer through the Biolog In-
terface Box (UFI) and data were downloaded. Customized
software (DPS v4.1, UFI) and standardized procedures were
used to evaluate data in the context of subjective reports of
hot flashes assessed using an event marker on the monitor
and a diary. When pressed, the monitor event marker time-
stamped the data to signal the perception of a hot flash. Di-
ary entries indicated hot flashes as well as activity. Data
from the Biolog were displayed graphically during analysis
by the downloading and plotting software (DPS v4.1). Based
on prior research (Carpenter et al., 1999; Freedman, 1989),
a hot flash was defined as an increase in skin conductance of
2 µmho or more within a 30-second period.

Data Analysis
Data analysis proceeded using four steps. First, demo-

graphic information was analyzed. Using nonparametric
Mann-Whitney tests and chi-square analyses, group differ-
ences in demographic variables were examined to determine
the success of matching efforts and to identify any potential
group differences. Disease and treatment information for
breast cancer survivors was examined using descriptive sta-
tistics. Second, group means for the various measures were
compared using Mann-Whitney tests. Third, scale frequen-
cies were examined by group to determine: (a) the percent-
age of women scoring above established cutoff scores on the
PSQI (both 5 and 8 used as cutoff scores), (b) frequency of
daytime and nighttime hot flashes, (c) a median split score
for each group on the POMS–SF fatigue subscale because
this scale has no established cutoff score indicating high fa-
tigue, and (d) the percentage of women scoring the CES–D
cutoff score of 16 or higher. Step 3 was performed to pro-
vide additional information beyond the simple comparison
of group means performed in step 2. Fourth, correlations
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among sleep and the remaining variables were examined us-
ing nonparametric Spearman’s rho statistics. Nonparametric
statistics were used because of the small sample and pilot
nature of this study.

Results
Sample Description

The sample is described in Table 1. Because participants
were matched on age (within two years), race (all except one
participant), and menopausal status, no significant group dif-
ferences in these variables were noted. Groups also were
matched on other variables, including education, body mass
index, marital status, income, employment status, and pres-
ence of noncancer comorbidities. The majority of breast can-
cer survivors were stage II or less at diagnosis (66%) and less
than five years after completion of treatment (66%). However,
breast cancer survivors ranged from 3 months to 14 years
post-treatment. Treatments received included surgery alone
(20%), surgery plus radiation therapy (13%), surgery plus
chemotherapy (27%), and surgery plus radiation plus chemo-
therapy (40%). None of the healthy women was taking
tamoxifen; 40% of the breast cancer survivors were.

Group Differences
Group differences on study variables are shown in Table

2. Sleep duration was significantly shorter for breast cancer
survivors in comparison to healthy women (p < 0.05). Group
differences in the number of hot flashes experienced during

sleep did not reach statistical significance (p = 0.05). No
other group differences in total or waking hot flashes, fa-
tigue, or depressive symptoms were noted. However, a trend
was noted for breast cancer survivors to report more prob-
lems on all measures.

Frequencies by Group
Using the PSQI, women were grouped into good and poor

sleepers using the previously established cutoff score of 5 or
higher to indicate poor sleep quality and high sleep distur-
bance (Buysse et al., 1989). The majority of women in each
group (73% of breast cancer survivors and 67% of healthy
women) had global scores above 5. Using the higher cutoff
score of 8 proposed by Carpenter and Andrykowski (1998),
the women again were grouped into good and poor sleepers.
The majority of women in each group (53% of breast cancer
survivors and 40% of healthy women) exceeded this higher
cutoff score as well.

Frequencies by group for the remaining measures were as
follows. For the POMS–SF fatigue subscale, the median
score for each group was identified in lieu of an established
cutoff score. The median score was found to be the same in
each group. Half of the women (50%) in each group scored
above 7 on the POMS–SF, with a range of 0–17 in the breast
cancer survivors group and 0–15 in the healthy women
group. Using the CES–D, 13% of breast cancer survivors (n
= 2) and 33% of healthy women (n = 5) scored higher than
the cutoff point. Hot flash frequencies during waking and
sleeping hours were examined separately. Almost half of the
breast cancer survivors (47%) experienced a mean of four or
more daytime hot flashes compared to 13% of healthy
women. Similarly, a majority of breast cancer survivors
(67%) experienced nighttime hot flashes (defined as > 1 hot
flash during > 1 monitoring night) compared to a minority of
healthy women (37%).

Table 2. Group Differences in Sleep, Hot Flashes, Fatigue,
and Depressive Symptoms

Pittsburgh Sleep Quality Index
Global score
Sleep quality
Sleep latency
Sleep duration
Sleep disturbance
Sleep medication
Daytime dysfunction
Sleep efficiency

Mean daytime hot flashes
Mean nighttime hot flashes
Mean 24-hour hot flashes
Profile of Mood States–Short

Form fatigue subscale
Center for Epidemiologic Studies–

Depression Scale depressive
symptoms

0.68

0.62
0.74
0.05
0.31
1.00
0.97
0.37
0.25
0.05
0.29
0.65

0.22

Breast Cancer Healthy
Survivors Women
(n = 15) (n = 15)

Variable —
X SD —

X SD p

7.33 2.74

1.20 0.68
1.13 1.06
0.87 0.64
1.67 0.62
0.33 0.72
0.80 0.56
1.33 1.23
4.07 3.96
1.47 1.81
5.53 5.16
8.60 5.04

8.40 6.59

6.93 3.39

1.07 0.80
1.00 1.00
1.47 0.64
1.40 0.51
0.33 0.72
0.80 0.68
0.87 0.92
2.50 2.53
0.43 0.88
2.93 3.36
7.80 4.43

12.930 10.030

a Includes three African Americans and one Asian in the group of breast cancer
survivors and four African Americans and one Asian in the group of healthy
women

Table 1. Sample Characteristics

Breast Cancer Healthy
Survivors Women
(n = 15) (n = 15)

Variable —
X SD —

X SD p

0.43
1.00
0.42

p

0.69

0.14

0.18

0.28

0.72
0.71

0.01

48.4 4.3
14.3 2.7
29.6 8.6

n %

10 67
05 33

11 73
04 27

06 40
09 60

14 93
01 07
07 47

07 47
08 53
– –

46.6 7.4
14.3 2.3
27.2 6.9

n %

11 73
04 27

14 93
01 07

03 20
12 80

12 80
03 20
08 53

06 40
09 60
06 40

Age (years)
Education (years)
Body mass index

Variable

Race
Caucasian
Othera

Marital status
Married or living with partner
Other

Household income
$40,000 per year
More than $40,000 per year

Employment status
Working full- or part-time
No work outside the home

Reporting noncancer comorbidities
Menopausal status

Perimenopausal
Postmenopausal

Current tamoxifen use
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Correlations Among Measures
Correlations among sleep and remaining variables (fatigue,

depressive symptoms, and hot flashes) are shown in Table 3.
Both PSQI global and sleep duration scores were used given
that group differences emerged in sleep duration. Global sleep
quality was significantly correlated with fatigue and depres-
sive symptoms but not with hot flashes. Sleep duration was
not significantly related to fatigue or hot flashes but was cor-
related with depressive symptoms.

Discussion
This study was the first to examine sleep problems, fatigue,

and depressive symptoms in breast cancer survivors and healthy
women with untreated, objectively documented hot flashes.
Overall, sleep frequency data and the lack of group differences
on sleep variables indicated that a majority of women in each
group were experiencing poor sleep quality and high sleep dis-
turbance. Although breast cancer survivors tended to experi-
ence more nighttime hot flashes (p = 0.05), their sleep quality
was not worse than the healthy women’s. These findings sup-
port previous research that sleep disturbance is common in
menopausal women (Baker et al., 1997; Clark et al., 1995;
Dennerstein et al., 2000; Owens & Matthews, 1998; Shaver &
Zenk, 2000). Findings also support research suggesting that
sleep problems in menopausal women stem from a multifacto-
rial etiology, not just from hot flashes (Avis, Crawford, et al.,
2001; Empson & Purdie, 1999; Harlow et al., 1999; Joffe et al.,
2002; Kingsberg, 2002; Manber & Armitage, 1999; Polo-
Kantola et al., 1998). Although some researchers consider both
sleep problems and hot flashes to be “classic” menopausal
symptoms (Porter et al., 1996), others argue against a meno-
pausal syndrome. For example, Avis, Stellato, et al. (2001)
evaluated 14,906 peri- and postmenopausal women and found
no consistent pattern of symptoms that occurred during meno-
pause. However, although Avis, Stellato, et al. argued against
a menopausal syndrome, their data omitted the important vari-
able of sleep problems because of missing information. Given
the current study’s findings that sleep problems in this sample
of longer-term breast cancer survivors were not significantly
different than those of matched healthy women, and that sleep
quality and sleep disturbance were poor in both groups, this
work should be conducted on larger samples of healthy women
and breast cancer survivors to determine whether results can be
replicated.

The lack of group differences in sleep, fatigue, depressive
symptoms, and hot flashes may have been related to several
factors. First, the group of breast cancer survivors contained

long-term survivors (e.g., 34% were > 5 years postdiagnosis).
Because cancer-related symptoms tend to abate over time, the
group of breast cancer survivors may have been more similar to
the group of healthy women than dissimilar. For example, al-
though fatigue is the most commonly reported symptom during
cancer treatment, only a minority of breast cancer survivors
continues to have persistent fatigue after treatment completion
(Winningham, 1996). Future research should take time since
treatment into consideration through sample stratification, lim-
its on inclusion criteria, or statistical control.

Second, the lack of group differences may have been the re-
sult of a tendency for breast cancer survivors to underreport
symptoms post-treatment. Research suggests that women un-
dergoing treatment for breast cancer tend to underreport sleep
problems (personal communication, Ann M. Berger, PhD,
RN, AOCN®, December 10, 2002), hot flashes (Carpenter et
al., 1999), other symptoms such as pain (Turk & Fernandez,
1990), and possibly fatigue and depressive symptoms as ex-
amined in the current study. This under-reporting of symp-
toms may be the result of a phenomenon known as response
shift, which is defined as a change in a respondent’s values or
standards (Myers, Allen, & Baile, 1996; Schwartz, 1996). In-
terestingly, the only group difference that approached statis-
tical significance (p = 0.05) was based on an objective mea-
sure (e.g., hot flash frequency) that could not be affected by
a response shift. Objective measures are not affected by a
change in perception and, in terms of hot flashes, are more
accurate than subjective methods such as daily diaries (Car-
penter et al., 1999). To avoid a potential response bias, future
research could focus on objective measurement of hot flashes
as well as sleep (e.g., polysomnography, actigraphy) and de-
pression (e.g., Hamilton rating scale).

Finally, the larger percentage of healthy women scoring
above the CES–D cutoff point may have contributed to the
lack of group differences in sleep and fatigue. If the healthy
women had been a truly nondepressed sample, or if breast
cancer survivors with high depressive symptoms had not been
excluded, group differences may have emerged. Future re-
search should focus on more detailed screening of depressive
symptoms and depression with plans to exclude such patients
from the sample, statistically control for depression, or other-
wise account for variability in depressive symptoms.

Correlations among sleep, fatigue, and depressive symptoms
were similar to those found in previous research among breast
cancer survivors (Broeckel et al., 1998; Carpenter & Andry-
kowski, 1998; Okuyama et al., 2000). These findings provide
evidence for a symptom cluster of poor sleep, fatigue, and de-
pressive symptoms in both groups of menopausal women. The
lack of correlation between sleep and hot flashes may have been
related to the lack of variability in the samples. Inclusion of
women without sleep problems who were not having hot
flashes may have increased sample variability and resulted in a
positive correlation between hot flashes and sleep.

Implications for Practice
Nursing research has prompted awareness of sleep prob-

lems in people with cancer. Although various factors can lead
to sleep problems, nurses play a vital role in assessment and
development of interventions for such health-related issues.
Assessment of sleep problems can facilitate the development
of effective nursing interventions.* p < 0.05 (two tailed)

Table 3. Spearman’s Rho Correlations Among Sleep and
Fatigue, Depressive Symptoms, and Hot Flashes

Fatigue
Depressive symptoms
Mean daytime hot flash frequency
Mean nighttime hot flash frequency
Mean total hot flash frequency

0.43*
0.47*
0.17*

–0.04*
0.13*

Pittsburgh Sleep
Quality Index PSQI

(PSQI) Global Score Sleep Duration

0.21*
0.37*

–0.02*
–0.18*
–0.04*
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Sleep problems, fatigue, depression, and hot flashes can af-
fect survivorship and quality of life. Nurses who care for
healthy menopausal women may have more awareness to as-
sess such issues than oncology nurses, who may encounter
menopausal symptoms less often. Incorporating standard as-
sessment tools, such as those used in the current study, can
help nurses target specific symptoms and positively influence
patients’ quality of life. Although these symptoms can be
problematic during treatment, oncology nurses must recognize
that they may be attributed to other nontreatment-related fac-
tors and, as such, may continue to be a problem in the post-
treatment period. Thus, formulating an assessment tool that in-
corporates a cluster of health issues such as sleep problems,
fatigue, depression, and hot flashes may be beneficial to on-
cology nurses treating patients during all phases of the cancer
experience, even into long-term survivorship.

After assessment, nurses can educate patients and family
members about specific symptoms and how certain behav-
iors can affect the severity of those symptoms. For example,

Ancoli-Israel, S., Moore, P.J., & Jones, V. (2001). The relationship between
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cer Care, 10, 245–255.
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