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Abstract

Little attention has been paid to sleep disturbance experienced by advanced cancer patients,
The purpose of the present study was to investigate longitudinal change in sleep disturbance and
to identify factors that associated with and predicted sleep disturbance among 209 consecutive
terminally ill cancer patients. Patients were assessed twice for sleep disturbance by one item of
the structured clinical interview for assessing depression, once at the time of their registration
with a palliative care unit (PCU) (baseline) and again at the time of their PCU admission
(follow-up), and possible associated medical and psychosocial factors were evaluated. The
proportions of patients with obvious sleep disturbance at baseline and follow-up were 15.3 and
25.9%, respectively. Sixty-seven percent of the subjects showed some sleep status changes,
including both aggravation and improvement, between baseline and follow-up. Being younger,
having diarrhea and living alone were significantly associated with sleep disturbance at baseline,
and the increase of psychological distress was the only significant predictive factor for sleep
disturbance at follow-up. These findings suggest that psychological distress is a possible key
cause of sleep disturbance and management of psychological distress may be one promising
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strategy for prevention of sleep disturbance among advanced cancer patients.
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Introduction

Sleep disturbance experienced by cancer patients is
known as a prevalent but neglected issue in clinical
oncology practice [l]. Previous reports have
indicated that sleep disturbance is more frequent
in cancer patients than in the general population
and at least one-fourth of cancer patients experi-
ence sleep disturbance [1,2]. Because the potential
consequences of sleep disturbance in cancer
patients involve a broad range of problems,
such as daytime fatigue and cognitive dysfunction,
psychological distress and/or psychiatric dis-
orders, physical symptoms (e.g. pain) and immu-
nosuppression, appropriate management of sleep
disturbance among cancer patients should receive
more attention.

There are few studies which provide informative
findings to understand and develop management
strategies for sleep disturbance in cancer patients.
For example, although several etiologic factors of
sleep disturbance in cancer patients have been

Copyright © 2006 John Wiley & Sons, Ltd.

proposed (e.g. gender, aging, physical symptoms,
maladaptive sleep behaviors, psychologic distress,
hospitalization, drugs, etc.) [1,2], very few empiri-
cal studies have supported these hypotheses.
Several recent studies have focused on sleep
disturbance in advanced cancer patients and they
suggested that it is a prevalent and multi-factorial
symptom caused by physical (e.g. pain, urinary
frequency, dyspnea) and psychosocial distress (e.g.
anxiety, depression, concerns about family and
future, less social support) [3-6].

Little attention has thus been given to sleep
disturbance experienced by cancer patients, and
most studies on sleep in cancer patients have
focused on patients with early stage disease. Study
findings about sleep problems from the early stage
cancer patients may not be generalizable because
many eminent differences usually underlie early
stage cancer patients and patients with terminal
stage cancer, such as physical symptoms and
psychological distress. Furthermore to the best of
our knowledge, there are no findings regarding the
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Sleep disturbance in advanced cancer

longitudinal course and predictors of sleep
disturbance among terminally ill cancer patients
. in a prospective study. For patients suffering from
advanced and/or terminal cancer in particular,
the emphasis of treatment is on controlling
symptoms and maintaining the patient’s quality
of life (QOL), and sleep is known as
one independent item constituting the cancer
patient’s QOL [7,8]. Given the very limited amount
and scope of research, there is an obvious need
for further study on sleep disturbance among
advanced cancer patients. In particular, findings
on the associated and predictive factors of sleep
disturbance are of obvious importance when
considering the actual care of advanced cancer
patients and developing appropriate management
and/or preventive strategies. The purpose of the
present study was to investigate longitudinal
change of sleep disturbance and to identify factors
that contribute to and predict sleep disturbance
among advanced cancer patients.

Methods

Patients

The current study was conducted as part of the
previously published studies investigating suicidal-
ity and psychological distress in terminally ill
Japanese cancer patients and the detailed metho-
dology of these studies has been described else-
where [9,10]. Two hundred and nine consecutive
patients were recruited upon registration with the

palliative care unit (PCU) of the National Cancer

Center Hospital East, Japan. The eligibility criteria
for patient recruitment in the study were: (a) age 18
years or older, (b) being newly registered with the
PCU, (c) not currently undergoing curative cancer
therapy, such as surgery, chemotherapy, or radio-
therapy (d) knowledge of the cancer diagnosis, (e)
being not too ill, (f) not suffering from cognitive
impairment, and (g) having no difficulty in verbal
communication. While the ‘not too ill’ criterion
was judged by palliative care physicians, the
physicians and investigators frequently provided
feedback to each other and discussed eligibility on
a case-by-case basis to avoid biased judgment and
selection bias. Each patient was screened for
cognitive impairment by means of the Japanese
version of the mini mental state examination
(MMSE) [11,12] (a score of 24 or more was the
criterion for eligibility).

This study was approved by the Institutional
Review Board and the FEthics Committee
of the National Cancer Center of Japan and
was conducted in accordance with the Helsinki
Declaration. Written informed consent was ob-
tained from each subject before enrollment into
this study.

Copyright © 2006 john Wiley & Sons, Ltd.
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Assessment of sleep disturbance

The subjects were assessed for the presence of sleep
disturbance by a trained psychiatrist by using the
sleep disturbance item (insomnia or hypersomnia
nearly every day for at least for 2 weeks) of the
major depressive episode module of the Structured
Clinical Interview for DSM-IIIR (SCID) [13] at
the time they registered with the PCU (baseline)
and again when they were admitted to the PCU
(follow-up). Sleep disturbance was classified as
absent, sub-threshold, or present. The reliability
(kappa coefficient) of the interview ratings was
investigated by having another trained psychiatrist
attend the first 29 consecutive interviews as a
second rater, and the kappa coefficient was (.89.

Potentially associated and predictive factors of
sleep disturbance

Socio-demographic and medical factors (brain
metastasis, Karnofsky performance status [KPS]),
and use of several kinds of drugs that potentially
cause sleep disturbance, including opioids, corti-
costeroids, psychostimulants, anticonvulsants,
bronchodilators, and antihypertensives were inves-
tigated [1,14,15]. The five frequent and distressing
physical symptoms, pain, dyspnea, fatigue, diar-
rhea, and constipation, were assessed by asking the
patient to describe the severity of each on a scale
of 1, absent, to 5, extreme. Because there is no
valid, brief, and appropriate method of assessing
advanced cancer patients’ physical symptoms at
the time, this ad hoc method was used.

The total score of the Japanese version of the
Hospital Anxiety and Depression Scale (HADS)
[16,17], a brief validated self-report questionnaire,
was used to assess psychological distress.

Study procedures

After obtaining the consent, eligible patients
participated in the interview and completed the
questionnaires at the first outpatient visit after
registration (baseline) and on admission to the
PCU (follow-up). The follow-up investigations
were conducted within 1 week of their admission.

Statistical analysis

To identify cross-sectional factors that were
associated with sleep disturbance at baseline, the
subjects were divided into two groups according to
whether they had obvious sleep disturbance or not
at baseline (present vs absent/sub-threshold), and
all of the variables investigated were included in the
preliminary univariate analysis, as appropriate.
We have separated drugs used into two categories
(i.e. opioids and anticonvulsants as positive
impact agents on sleep and corticosteroids, and
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psycho-stimulants, bronchodilators, and antihy-
pertensives as negative impact agents on sleep)
according to the previous papers [1,14,15]. To
identify the final associated factors, variables
having a p-value of less than 0.10 in the univariate
analysis were entered into a logistic regression
model as independent variables. Similarly, to
identify baseline predictive factors for sleep dis-
turbance at follow-up, subjects who had completed
the follow-up assessment were divided into two
groups according to the presence of sleep dis-
turbance at follow-up, and the variables investi-
gated were included in the univariate analysis. The
analysis to identify baseline predictive factors was
performed on the cases with no sleep disturbance at
baseline. In addition, to identify longitudinal
change between baseline and follow-up as predic-
tive factors for sleep disturbance at follow-up, a
similar analysis was performed. In this analysis,
longitudinal change was calculated by subtracting
the degree of the baseline factors from that of the
follow-up factors, and drug use was divided into
two groups according to presence or absence of
new drug use at follow-up.

A p-value of less than 0.05 was adopted as the
significance level in all of the statistical analyses,
and all p-values reported are 2-tailed. All statistical
procedures were conducted with the SPSS 12.0]
version software for Windows (SPSS Inc., 2003).

Results

As previously reported, a total of 764 cancer
patients registered with the PCU during the study
entry period, but 507 of them were ineligible (too
ill, n = 443; cognitive impairment, n = 50; other
reasons = 14) [10]. Of the 257 eligible patients, 28
refused to participate and 20 could not be
contacted (e.g. because of emergency admission
to another hospital), and 209 patients participated
in the baseline assessment. Subsequent to the
baseline investigation, 37 patients were not
admitted to the PCU (e.g. because of emergency
admission to another hospital), and the other 172
were admitted to the PCU. However, six of them
refused to cooperate further and 81 were judged to
be ineligible (too ill, n» = 57; cognitive impairment,
n = 24). Thus, 85 patients completed the follow-up
assessment.

As also reported, to assess longitudinal changes
in performance status and physical symptoms
among the 85 subjects who participated in the
follow-up study, we investigated within-patient
differences between the baseline and the follow-
up. The results of the analysis indicated that
performance status (p<0.001), pain (p = 0.03),
and fatigue (p<0.001) were significantly worse in
the follow-up investigation than in the base-
line investigation, while dyspnea (p = 0.24) and
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constipation (p = 0.1) did not change significantly.
The median interval and mean (standard deviation)
interval between the baseline and follow-up assess-
ment were 58 days and 103 (119) days, respectively,
and the intervals ranged from 7 to 622 days. The
median/mean survival time estimated by the
Kaplan—Meier method after the baseline assess-
ment and follow-up assessment were 100/229 and
45/75 days, respectively.

Prevalence of and longitudinal changes in sleep
disturbance

At baseline (registration to PCU), 32 (15.3%) of
209 subjects had obvious sleep disturbance and 61
(29.2%) sub-threshold disturbance, while 116
(55.5%) subjects did not have sleep disturbance.
At follow-up (on admission to PCU), 22 (25.9%) of
the 85 subjects suffered from obvious sleep
disturbance and 31 (36.5%) from sub-threshold
disturbance while 32 (37.6%) subjects did not
have sleep disturbance. The longitudinal changes
that were calculated in the 85 participants
who completed both baseline and follow-up
assessment in sleep disturbance are shown in
Figure 1. A total of 57 (67.1%) subjects showed
some changes of their sleep status between baseline
and follow-up. Thirty-nine (45.9%) subjects ex-
perienced worsening of sleep status while 18
(21.2%) improved.

Factors associated with sleep disturbance

The cross-sectional analyses based on the baseline
data (n = 209) showed that younger age, higher
psychological distress, pain, diarrhea, marital
status (unmarried), and living alone were signifi-
cant factors associated with sleep disturbance while
performance status and constipation were border-
line significant factors (Table 1). Because marital
status and living alone seemed to be variables
which were similar to each other, we decided to
conduct two logistic regression analyses that
included one of these two variables. The logistic
regression analysis (retaining the variable of ‘living
alone’) showed that younger age, diarrhea, and
living alone were the final significant factors
associated with the sleep disturbance at baseline,
and performance status, psychological distress, and
pain were of borderline significance (Table 2). The
other logistic regression analysis (retaining variable
of ‘marital status’) showed similar findings (data
not shown).

Predictive factors for sleep disturbance

Tables 3 and 4 show the statistical results based on
the cases with no sleep disturbance at baseline
(n=172). There were no significant factors at
baseline that could predict the development of
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