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Abstract
Purpose of the research—The purpose of this study was to describe the occurrence of significant
mood disturbance and evaluate for differences in sleep quality among four mood groups (i.e., neither
anxiety nor depression, only anxiety, only depression, anxiety and depression) prior to the initiation
of radiation therapy (RT).

Methods and sample—Patients (n=179) with breast, prostate, lung, and brain cancer were
evaluated prior to the initiation of RT using the Pittsburgh Sleep Quality Index (PSQI), the Center
for Epidemiological Studies Depression Scale, and the Spielberger State Anxiety Inventory.
Differences in sleep disturbance among the four mood groups were evaluated using analyses of
variance.

Key results—While 38% of the patients reported some type of mood disturbance, 57% of the
patients reported sleep disturbance. Patients with clinically significant levels of anxiety and
depression reported the highest levels of sleep disturbance.

Conclusions—Overall, oncology patients with mood disturbances reported more sleep disturbance
than those without mood disturbance. Findings suggest that oncology patients need to be assessed
for mood and sleep disturbances.
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INTRODUCTION
Depression and anxiety are frequently reported problems in patients undergoing cancer
treatment (Clark, et al., 2004; Lee, et al., 2004; Payne, et al., 2006). While estimates of the

© 2009 Elsevier Ltd. All rights reserved
Address correspondence to: Christine Miaskowski, RN, PhD, FAAN Professor and Associate Dean for Academic Affairs Sharon A.
Lamb Endowed Chair Department of Physiological Nursing University of California 2 Koret Way – Box 0610 San Francisco, CA
94143-0610 415-476-9407 (phone) 415-476-8899 (fax) chris.miaskowski@nursing.ucsf.edu.
Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of the resulting
proof before it is published in its final citable form. Please note that during the production process errors may be discovered which could
affect the content, and all legal disclaimers that apply to the journal pertain.

NIH Public Access
Author Manuscript
Eur J Oncol Nurs. Author manuscript; available in PMC 2011 December 1.

Published in final edited form as:
Eur J Oncol Nurs. 2010 December ; 14(5): 373–379. doi:10.1016/j.ejon.2009.12.002.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



prevalence of depression and anxiety vary widely depending on when oncology patients were
evaluated and the methods used to collect data, in studies of patients about to undergo radiation
therapy (RT), 2% to 24% reported clinically significant levels of depression (Kelly, et al.,
2007; Kilbride, et al., 2007; Stone, et al., 2001) and 15% to 22% reported clinically significant
levels of anxiety (Kelly, et al., 2007; Kilbride, et al., 2007; Stone, et al., 2001). The high rates
of depression and anxiety in patients prior to the initiation of RT may be related to concerns
about the cancer diagnosis and its impact on the patient's survival, as well as to concerns about
the effectiveness of and adverse effects associated with RT.

Less is known about the prevalence of sleep disturbance in oncology patients at the initiation
of RT. Data from a number of reviews on sleep disturbance in oncology patients (Clark, et al.,
2004; Lee, et al., 2004; O'Donnell, 2004; Savard & Morin, 2001) suggest that 30% to 88% of
patients report a variety of sleep disturbances. In the limited number of studies of sleep
disturbance in patients undergoing RT (Beszterczey & Lipowski, 1977; Faithfull, 1991;
Faithfull & Brada, 1998; Miaskowski & Lee, 1999; Reyes-Gibby, et al., 2007), 10% to 80%
of patients reported sleep problems and daytime sleepiness. Like depression and anxiety, these
high rates of sleep disturbance may be precipitated by the stress associated with the cancer
diagnosis as well as by the adverse effects of the disease and its treatments. As noted by Savard
and Morin (2001), cancer and its treatment can be characterized as a series of successive
stressors that can precipitate sleep disturbance at any point in the patient's disease trajectory.

While the relationships among depression, anxiety, and sleep disturbance have been examined
in the general population (Johnson, et al., 2006; Taylor, et al., 2005) and in patients with
psychiatric disorders (for reviews see (Mellman, 2008; Peterson & Benca, 2008)), little is
known about the relationships among these three symptoms in patients at the initiation of cancer
treatment. Of note, findings from one large epidemiologic study (n=772), that compared
individuals with and without insomnia (Taylor, et al., 2005), found that individuals with
insomnia had higher levels of anxiety and depression. In addition, individuals with insomnia
were 9.8 more likely to have clinically significant levels of depression and 17.4 times more
likely to have clinically significant levels of anxiety than individuals without insomnia. These
results suggest that close relationships exist between insomnia, depression, and anxiety.
However, only three studies were found that examined the relationships among these three
symptoms in patients during RT.

In one of the first pilot studies of insomnia in cancer patients undergoing RT, Beszterczey and
Lipowski (Beszterczey & Lipowski, 1977) noted that insomnia occurred more frequently in
cancer patients than in the general population and that insomnia was positively correlated with
depression and anxiety (correlation coefficients not reported). In another study of women who
underwent RT for breast cancer (Mock, et al., 1997), patients with higher levels of anxiety and
depression reported significantly higher levels of sleep disturbance at the end of RT (i.e., r =
0.59 and r = 0.51, respectively, both p<0.0001). In a third study (Savard, et al., 2005), patients
who had undergone radical prostatectomy within the previous 10 years were recruited during
an appointment with their surgeon or radiation oncologist. Approximately 32% of these
patients (n=327), reported nonspecific sleep difficulties and 18% met the criteria for insomnia
syndrome. In addition, 20.4% of the patients with sleep difficulties reported both depression
and anxiety.

Based on a limited number of largely cross-sectional studies, depression, anxiety, and sleep
disturbances appear to be prevalent problems in oncology patients during RT. In addition, a
limited amount of evidence suggests that these symptoms can co-occur in these patients.
However, no studies were found that evaluated the relationships between depression and
anxiety or their co-occurrence and sleep quality in oncology patients prior to the initiation of
RT. Data on the association among these three symptoms, at the initiation of RT, is important
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so that clinicians can identify high risk patients and initiate appropriate referrals and
interventions. Given the paucity of research in this area, the purposes of this study, in a sample
of oncology patients who were about to undergo primary or adjuvant RT, were: to describe the
occurrence of clinically significant mood disturbance (i.e., neither depression nor anxiety, only
depression, only anxiety, or both depression and anxiety) and to evaluate for differences in
self-reported sleep quality among these four mood groups. We hypothesized that patients with
neither depression nor anxiety would report the best sleep quality compared to the other three
mood groups and that patients with clinically meaningful levels of both depression and anxiety
would report the worst sleep outcomes.

METHODS
Patients and Settings

This descriptive, correlational study is part of a larger, longitudinal study that evaluated
multiple symptoms in patients who underwent primary or adjuvant RT. The theoretical
framework that was used to guide this study is the Theory of Symptom Management (TSM)
developed by faculty members at the University of California, San Francisco (Dodd, et al.,
2001; Humphreys, et al., 2008). The TSM contains three dimensions, namely the symptom
experience, symptom management strategies, and symptom outcomes. The symptom
experience dimension was the focus of this analysis. This dimension involves the interactions
of the patient's perception of the symptom, evaluation of the meaning of the symptom, and
responses to the symptom. In this analysis, mood disturbance (i.e., depression and anxiety)
was the symptom of interest and its relationship to patient's ability to sleep was evaluated.

The patients were recruited from two RT departments located in a Comprehensive Cancer
Center and a community-based oncology program. The study was approved by the Committee
on Human Research at the University of California, San Francisco and at the second site.

Patients were eligible to participate if they: were ≥18 years of age; were scheduled to receive
primary or adjuvant RT for one of four cancer diagnoses (i.e. breast, prostate, lung, brain);
were able to read, write, and understand English; gave written informed consent; and had a
Karnofsky Performance Status (KPS) score of ≥ 60. Patients were excluded if they had:
metastatic disease; more than one cancer diagnosis; or a diagnosed sleep disorder.

Of the 472 patients approached, 185 consented to participate (i.e., 39.2% response rate). The
major reasons for refusal were being too overwhelmed with their cancer or too busy. No
differences were found in any demographic or clinical characteristics between patients who
did and did not choose to participate.

Study Procedures
Approximately one week prior to the initiation of RT (i.e., at the time of the simulation visit),
patients were approached by a research nurse to discuss study participation. The details of the
study were explained and written informed consent was obtained from each patient. Baseline
questionnaires were completed at the time of the enrollment visit.

Instruments
At baseline, patients completed a demographic questionnaire, the KPS scale (Karnofsky,
1977), the Center for Epidemiologic Studies-Depression Scale (CES-D) (Radloff, 1977), the
Spielberger State Trait Anxiety Inventories (STAI-S and STAI-T) (Speilberger, et al., 1983),
and the Pittsburgh Sleep Quality Index (PSQI) (Buysse, et al., 1989). In addition, medical
records were reviewed for disease and treatment information.
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The demographic questionnaire obtained information on age, gender, marital status, education,
ethnicity, employment status, length of time since cancer diagnosis, and the presence of a
number of co-morbid conditions.

The CES-D, which consists of 20 items, was designed to measure the current level of depressive
symptoms in a community population (Radloff, 1977). Scores can range from 0 to 60, with
scores ≥16 indicating the need for participants to seek a clinical evaluation for major
depression. The CES-D has well-established concurrent and construct validity (Carpenter, et
al., 1998; Sheehan, et al., 1995). In this study, its Cronbach's alpha was 0.89.

The STAI-T and STAI-S each consist of 20 items and scores for each scale can range from 20
to 80. A higher score indicates greater anxiety. The STAI-T measures an individual's
predisposition to anxiety and estimates how a person feels generally. The STAI-S measures
an individual's transitory emotional response to a stressful situation. It evaluates the emotional
responses of worry, nervousness, tension, and feelings of apprehension related to how people
feel “right now” in a stressful situation. The STAI-T and STAI-S have well-established
criterion and construct validity and internal consistency reliability coefficients (Bieling, et al.,
1998; Kennedy, et al., 2001; Stanley, et al., 2001). In this study, the Cronbach's alphas for the
STAI-T and the STAI-S were 0.92 and 0.95, respectively.

The PSQI consists of 19 items designed to assess the quality of sleep in the past month. The
global PSQI score is the sum of the seven component scores (i.e., subjective sleep quality, sleep
latency, sleep duration, habitual sleep efficiency, sleep disturbances, use of sleeping
medication, daytime dysfunction). Each component score ranges from 0 (no difficulty) to 3
(severe difficulty) and the global PSQI score ranges from 0 (no difficulty) to 21 (severe
difficulties in all areas). Higher global and component scores indicate higher levels of sleep
disturbance. A global PSQI score of >5 indicates a significant level of sleep disturbance
(Buysse, et al., 1989). The PSQI has established internal consistency, test-retest reliability, and
construct validity (Beck, et al., 2004; Buysse, et al., 1989; Carpenter & Andrykowski, 1998).
In this study, the Cronbach's alpha for the global PSQI score was 0.72.

Data Analysis
Data were analyzed using SPSS version 15. Descriptive statistics and frequency distributions
were generated for sample characteristics. In order to create the four mood groups, CES-D (i.e,
≥ 16) and STAI-S (i.e., ≥ 33.36) cutpoints were chosen based on published reports of clinically
meaningful differences (Fletcher, et al., 2008; Radloff, 1977; Speilberger, et al., 1983). The
STAI-S score was used to create the mood status groups because it was thought to be more
reflective of the patients' perceptions of anxiety associated with RT than the trait anxiety score.
Based on these cutpoints, patients were categorized as being in one of four mood groups: neither
depression nor anxiety (NEITHER), only depression (DEP), only anxiety (ANX), or both
depression and anxiety (BOTH).

Differences in demographic and clinical characteristics among the four mood groups were
evaluated using one-way analyses of variance (ANOVAs) or Chi Square analyses. Based on
these initial analyses, significant differences were found in the percentages of men and women
in the four mood groups. Based on reported gender differences in depression, anxiety, and sleep
quality (Aass, et al., 1997; Ohayon, 2007; Ohayon & Roth, 2003; Taylor, et al., 2005), gender
was added along with mood group as fixed factors in the subsequent analyses of symptom
severity scores, using a two-way ANOVA. The two-way ANOVA tested the significance of
the main effect of mood group, the main effect of gender, and the mood group by gender
interaction.
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All calculations used actual values. Adjustments were not made for missing data. Therefore,
the cohort for each analysis was dependent on the largest set of available data across groups.
If the overall ANOVA indicated significant differences among the four mood groups (p< 0.05),
pairwise contrasts were done to determine where the differences were. The Bonferroni
procedure was used to distribute a family alpha of 0.05 across the six possible pairwise contrasts
(i.e., 0.008; 0.05/6) so that any one pairwise contrast's p-value needed to be <0.008 to be
considered significant.

RESULTS
Distribution of Mood Groups

Of the 185 patients who consented to participate, data on mood status was available for 179
patients. As shown in Table 1, of these 179 patients, 62.0% (n=111) of the sample was
categorized as NEITHER, 3.3% (n=6) as DEP, 16.8% (n=30) as ANX, and 17.9% (n=32) as
BOTH.

Demographic Characteristics
As shown in Table 1, the majority of the sample was white (71.8%), male (52.5%), married/
partnered (56.8%), well educated (16.0 years), with an average age of 60.1 years. No
differences were found among the four mood groups on any demographic characteristics,
except gender (X2=11.5, p=0.009). In this study, a significantly higher percentage of women
were in the BOTH group (71.9%) compared to the NEITHER group (38.7%; p<0.05). In terms
of age, the ANOVA revealed a significant main effect of gender (F(1,171)=12.8, p<0.0001),
but no main effect of mood group (F(3,171)=0.7, p=0.56) or gender by mood group interaction
(F(3,171)=0.6, p=0.60). Regardless of mood group, women were significantly younger on
average (54.3 ± 11.8 years) than men (66.2 ± 8.7 years; p<0.0001).

Clinical Characteristics
As shown in Table 2, patients had an average KPS score of 90.6, an average of 4.9
comorbidities, and were diagnosed with cancer 6.8 months prior to the initiation of RT. The
majority of the sample was diagnosed with either breast (41.9%) or prostate (45.3%) cancer.
All of the patients with breast and brain cancer had undergone surgery prior to RT. Only 9.8%
of the patients with prostate cancer and 8.3% of the patients with lung cancer had undergone
surgery prior to RT. Approximately 56% of the patients with breast cancer had received CTX
prior to RT and 53% of the patients with prostate cancer had received hormonal therapy prior
to RT.

No differences were found among the four mood groups, or between the genders, on number
of co-morbidities. Differences among the four mood groups were found for KPS score and
diagnosis. In terms of KPS scores, the two-way ANOVA demonstrated a significant main effect
of mood group (F(3,167)=8.1, p<0.0001). Regardless of gender, the NEITHER group reported
significantly higher KPS scores (93.7) than the DEP (80.0) and BOTH (81.7; both p<0.008)
groups. In addition, the ANX group reported significantly higher KPS scores (90.3) than the
BOTH group (81.7; p<0.008). In terms of cancer diagnosis, the Chi Square analysis revealed
significant between group differences (X2=35.5, p<0.0001). The NEITHER group consisted
predominantly of men with prostate cancer (58.6%), while the BOTH group consisted
predominantly of women with breast cancer (59.4%). These differences in cancer diagnosis
among the four mood groups are similar to differences in the proportions of males and females
among the four mood groups.
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Depression and Anxiety Scores
The CES-D, STAI-T, and STAI-S scores for the entire sample and for each of the four mood
groups are summarized in Table 2. The mean CES-D score for the entire sample was 9.6 ± 8.7.
Approximately 21.0% of the sample (n=38) reported a CES-D score ≥16. The mean STAI-T
and STAI-S scores for the entire sample were 34.3 ± 10.2 and 31.5 ± 11.2, respectively.
Approximately 35% of the sample (n=62) reported a state anxiety score ≥33.36.

Differences in Sleep Disturbances Among the Four Mood Status Groups
For all of the PSQI subscale scores, as well as for the total PSQI score, no main effects of
gender or gender × mood group interactions were identified using the two-way ANOVA. The
findings for the main effects of mood group and the post hoc contrasts are summarized below
and in Table 3.

Global PSQI score—As shown in Figure 1, the mean global PSQI score for the entire sample
was 6.7 ± 3.8. Approximately 57% of the sample (n=102) had a total PSQI score of > 5. The
two-way ANOVA demonstrated a significant main effect of mood group (F(3,170)=15.7,
p<0.0001). Post hoc contrasts revealed that the NEITHER group had a lower mean global PSQI
score than the other three mood groups (all, p≤ 0.008). However, the mean global PSQI scores
for the DEP group (10.0) and the ANX group (7.1) were not significantly different from each
other. Finally, the mean global PSQI score for the ANX group (7.1) was significantly lower
than for the BOTH group (10.2), but higher than for the NEITHER group (5.3; all p≤0.008).

PSQI subjective sleep quality—The mean PSQI subjective sleep quality score for the
entire sample was 1.0 ± 0.7. The two-way ANOVA demonstrated a significant main effect of
mood group (F(3,170)=8.3, p<0.0001). Post hoc contrasts revealed that the BOTH group
reported significantly poorer subjective sleep quality scores (1.5) than the NEITHER (0.8) and
the ANX (1.0; both p≤0.008) groups.

PSQI sleep latency—The mean PSQI sleep latency score for the entire sample was 1.0 ±
1.0. The two-way ANOVA demonstrated a significant main effect of mood group (F(3,170)
=5.3, p=0.002). Post hoc contrasts demonstrated that the ANX (1.3) and the BOTH (1.6; both
p≤0.008) groups had significantly higher sleep latency scores than the NEITHER group (0.8).

PSQI sleep duration—The mean PSQI sleep duration score for the entire sample was 1.0
± 0.9. The two-way ANOVA revealed a significant main effect of mood group (F(3,167)=6.8,
p<0.0001). Post hoc contrasts demonstrated that the DEP (2.0) and the BOTH (1.4; both
p≤0.008) groups had significantly worse sleep duration scores than the NEITHER group (0.8).

PSQI habitual sleep efficiency—The mean PSQI habitual sleep efficiency score for the
entire sample was 0.7 ± 1.0. The two-way ANOVA revealed a significant main effect of mood
group (F(3,166)=4.3, p=0.006). Post hoc contrasts revealed that the DEP (1.7) and the BOTH
(1.1; both p≤0.008) groups had poorer sleep efficiency scores than the NEITHER group (0.5).

PSQI sleep disturbances—The mean PSQI sleep disturbances score for the entire sample
was 1.4 ± 0.6. The two-way ANOVA demonstrated a significant main effect of mood group
(F(3,170)=3.8, p=0.012). Post hoc contrasts revealed that the BOTH group had significantly
higher sleep disturbance scores (1.7) than the NEITHER group (1.4; p<0.008).

PSQI use of sleeping medication—The mean PSQI use of sleeping medication score for
the entire sample was 0.7 ± 1.2. The two-way ANOVA demonstrated a significant main effect
of mood group (F(3,168)=4.5, p=0.004). Post hoc contrasts demonstrated that the BOTH group
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had significantly higher use of sleeping medication scores (1.6) than the NEITHER (0.5) and
the ANX (0.7; both p≤0.008) groups.

PSQI daytime dysfunction—The mean PSQI daytime dysfunction score for the entire
sample was 0.8 ± 0.7. The two-way ANOVA demonstrated a significant main effect of mood
group (F(3,170)=16.0, p<0.0001). Post hoc contrasts revealed that the NEITHER group had a
lower mean daytime dysfunction score than the other three mood groups (all p≤0.008).

DISCUSSION
To our knowledge, this study is the first to evaluate for differences in various components of
sleep quality in a sample of oncology patients, prior to the initiation of RT, who were
categorized into one of four mood disturbance groups based on clinically meaningful cutpoint
scores. Consistent with our a priori hypothesis, patients who were categorized in the neither
depression nor anxiety group reported the least amount of sleep disturbance. However, even
within this group, 40.9% of the patients reported a global PSQI score that was above the cutoff
of > 5 (Buysse, et al., 1989). Overall, 57% of the patients in this study experienced a significant
amount of sleep disturbance. This finding is above the 39% reported for a heterogeneous sample
of patients who underwent RT for bone metastasis (Lee, et al., 2004), but is similar to the 61%
found in a sample of women who underwent RT for breast cancer (Fortner, et al., 2002). In
addition and consistent with previous reports (Beck, et al., 2004; Carpenter & Andrykowski,
1998; Fortner, et al., 2002), all of the patients in this study reported mild to moderate levels of
difficulty with all seven components of sleep that are evaluated on the PSQI. Taken together
and consistent with the early work of Beszterczey and Lipowski (1977), these findings suggest
that sleep disturbance is a common problem in oncology patients at the initiation of RT.
Clinicians need to perform appropriate assessments so that high risk patients can be identified
and appropriate referrals and interventions can be initiated.

In order to evaluate for distinctive component and global PSQI profiles among the four mood
groups, we used an approach similar to the one described by Buysse and colleagues (Buysse,
et al., 1989) and plotted the various PSQI scores for each mood group. As illustrated in Figure
2, compared to the other three mood groups, patients in the NEITHER group reported the lowest
scores on the majority of the PSQI subscales, as well as the lowest global PSQI score. Of note,
this mood group's subscale and total PSQI scores were only slightly higher than those reported
by healthy controls (Buysse, et al., 1989).

In contrast and consistent with our a priori hypothesis, patients with both anxiety and depression
reported the highest global PSQI scores, as well as the highest subscale scores for subjective
sleep quality and sleep latency. This profile suggests that these patients had more of a problem
with the initiation of sleep than with sleep maintenance. However, no studies were found that
characterized the types of sleep disturbance that occur in oncology patients with both
depression and anxiety. Therefore, additional research is warranted, using both subjective and
objective measures of sleep quality, to confirm this finding and to determine the specific type
of insomnia that oncology patients with the co-occurrence of depression and anxiety
experience. This type of information is needed to guide the development and testing of
interventions to improve sleep and reduce psychological distress in these vulnerable patients.

Finally, patients in the DEP group demonstrated a different pattern of PSQI scores than the
other three mood status groups. Consistent with previous reports (Hubain, et al., 2006; Taylor,
et al., 2005), patients in the DEP group reported higher scores on the duration, efficiency, and
sleep disturbance subscales of the PSQI which suggests that maintenance of sleep is more of
a problem in these patients. However, these findings need to be interpreted with caution due
to the small number of patients in this group and warrant replication in future studies.
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While the occurrence of depressive symptoms (21.2%) was consistent with previous reports
(Massie, 2004; Pirl, 2004), 34.7% of this sample reported clinically significant levels of anxiety
which is higher than the 15% to 22% found in previous studies (Kilbride, et al., 2007; Stone,
et al., 2001; Takahashi, et al., 2008). Reasons for these inconsistencies may be related to
differences in instruments used to assess and categorize depression and anxiety, as well as
differences in patients' cancer diagnoses or stage of disease. However, these findings suggest
that both of these symptoms are highly prevalent in patients at the initiation of RT. Additional
research is warranted to determine the specific etiologies for these high rates of psychological
distress.

Of note, approximately 18% of the patients in this study reported clinically significant levels
of both depression and anxiety. In addition, women (23%) were more likely to be in this group
compared to men (9%). While no studies were found that investigated the co-occurrence of
depression and anxiety in outpatients prior to the initiation of RT, in two studies of
heterogeneous samples of oncology patients undergoing a variety of cancer treatments the co-
occurrence of depression and anxiety ranged from 5% (Aass, et al., 1997) to 9.5% (Frick,
Tyroller, & Panzer, 2007). Again, the reason for these inconsistent results may relate to the
methods used to categorize the mood disturbances or the distribution of cancer diagnoses across
studies. However, these findings in oncology patients warrant additional investigation because
studies in the general population suggest that when these two mood disturbances do co-occur,
they have a negative impact on individual's health status and QOL (Phillips, et al., 2009;
Pirkola, et al., 2009; Stewart, et al., 2008). In addition, because of the relatively small number
of patients in each of the mood status groups, future research needs to determine the relative
contribution of gender versus cancer diagnosis to the co-occurrence of depression and anxiety.

Despite reporting the highest use of sleep medications compared to the other three mood
groups, patients with clinically meaningful levels of depression and anxiety reported the worst
PSQI global, subjective sleep quality, and sleep latency scores. While data on the sleep
medication prescriptions are not available, these findings suggest that these medications were
not effective. Future studies need to evaluate the effectiveness of both pharmacologic and
nonpharmacologic approaches to improve sleep quality and reduce psychological distress in
patients during cancer treatment.

Several limitations of this study need to be acknowledged. The causal relationships among
depression and anxiety and the various types of sleep disturbance could not be determined
because of the study's cross-sectional design. Second, while valid and reliable self report
measures were used to assess for anxiety, depression, and sleep disturbance, definitive
diagnoses of specific psychiatric conditions and sleep disorders were not possible. Third, data
were not available on pre-existing psychiatric comorbidities. Fourth, while the overall sample
size was relatively large, the size of each mood group was small. Therefore, these findings
warrant replication with larger samples. Finally, data were not available on specific sleep,
anxiety, and depression medications used by these patients.

Despite these limitations, findings from this study suggest that sleep disturbance is a significant
problem in oncology patients prior to the initiation of RT. Moreover, patients' level of anxiety
and depression appear to be related to various aspects of sleep quality. Longitudinal studies
are warranted to disentangle the cause and effect relationships among these three symptoms
as well as to evaluate for patterns of change in sleep disturbance in relationship to patients'
level of depression and anxiety. Information from these types of descriptive studies can be used
to design and test targeted interventions for oncology patients with mood and sleep
disturbances.
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Figure 1.
Differences in mean global Pittsburgh Sleep Quality Index (PSQI) scores for the total sample
and the four mood groups. Values are plotted as means ± standard deviations. Post hoc contrasts
demonstrated that the NEITHER group had significantly lower scores than the other three mood
groups and that the ANX group had significantly lower scores than the BOTH group but
significantly higher than the NEITHER group (all p<0.008).
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Figure 2.
Profiles of the mean subscale and global scores from the Pittsburgh Sleep Quality Index (PSQI)
for each of the mood groups. Higher PSQI scores indicate higher levels of sleep disturbance.
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