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Abstract Insomnia is a common
phenomenon in cancer patients; nev-
ertheless, there are only a few inter-
vention results published covering
this topic. We examined the effects of
a multi-modal psychological sleep
management programme combining
relaxation techniques, sleep hygiene,
cognitive techniques and advice in
stimulus control technique on various
sleep and quality-of-life variables.
We compared two intervention
groups up to 6 months after treat-
ment, one with progressive muscle
relaxation (n=80), the other with
autogenic training (n=71). A control
group (n=78) received only a stan-
dard rehabilitation programme. It was
a heterogeneous sample of adult pa-
tients (mean age 58 years) predomi-
nantly with breast, kidney or prostate
cancer staying for 3 or 4 weeks in an
oncological rehabilitation clinic. In
comparison to the control group, the
analysis of variance for repeated

measures (R-MANOVA) showed
significant improvements over time,
indicating that intervention group
participants benefited with moderate-
or large-scale effects on sleep latency
(p<0.001), sleep duration (p<0.001),
sleep efficiency (p<0.001), sleep
quality (p<0.001), sleep medication
(p<0.05) and daytime dysfunction
(p<0.05). In quality-of-life subscales,
there was mainly improvement over
time. This may indicate a benefit of
the rehabilitation treatment in gener-
al. No evidence was found for any
differences between the two inter-
vention groups. The results suggest
that the use of a multi-modal psy-
chological sleep intervention could
enhance various sleep parameters and
well being of patients. The efficacy
on quality of life is still under review.

Keywords Insomnia · Sleep
management · Relaxation · Quality of
life

Introduction

Insomnia is reported to be a typical problem of cancer
patients, and studies show a higher frequency than in the
general population. Although the number of studies
evaluating symptoms and causes of insomnia in cancer
patients has increased during the last few years, treatment
seems to be a neglected problem. Besides hypnotic
medication, little has been investigated that might be
helpful in improving sleep quality. Therefore the aim of
our study was to evaluate the efficacy of standardised

multi-modal sleep management training and its impact on
quality of life.

Insomnia in cancer patients

The prevalence of insomnia and sleep disturbance in
cancer patients has been reported [24, 31, 36, 47, 45] to be
much higher (23–61%) than in control groups (about
15%) and the general population (9–30%) [23, 25, 51].
Most studies on cancer patients included heterogeneous
samples of newly diagnosed or recently treated patients.
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Savard and Morin [45] found rates of insomnia between
23% and 44% 2–5 years after treatment, suggesting that
insomnia develops a chronic course in a considerable
number of cancer patients if untreated [14, 35]. The wide
range of results may be based on various factors such as
different definitions and diverse methods and instruments
in evaluating the extent of insomnia. Also the type of
cancer is correlated with the frequency of sleep distur-
bance: Higher rates were observed in lung and breast than
in gastrointestinal, genitourinary and non-melanoma skin
cancer patients [15].

The reported types of sleep disorders [15, 22, 24, 31,
36, 48] were characterised by multiple awakenings during
the night (from 76% to 90%), sleeping fewer hours than
normal (from 84% to 85%), trouble getting back to sleep
(from 35% to 75%), trouble falling asleep (sleep latency)
(44%) and day-time dysfunction (37%). Davidson et al.
[15] found that 59% of their patients had a combination of
these problems. Even if sleep disturbance existed before
the cancer diagnosis, the symptoms are caused or aggra-
vated by cancer in 58% of cases [45].

Sleep disturbance and possible effects

Several studies showed evidence of links between sleep
and psychological or physiological malfunction. Fatigue
is the most obvious effect, together with sleeping prob-
lems such as insomnia. Though there is much evidence of
a correlation between them [10, 13, 16, 29, 33, 39, 49],
the mechanism is still not understood completely. Ancoli-
Israel et al. [3] postulated in their review that cancer-
related fatigue is linked to sleep/wake cycles or to quality
and quantity of sleep obtained at night. Further effects of
sleep problems on mood disturbances or psychiatric
disorders were discussed.

Physiologically different kinds of health problems and
physical symptoms (e.g., headache, stomach discomfort
and pain) were discussed [30] and particularly immuno-
suppressive effects. Some studies showed a positive
correlation between sleep disturbances in general and an
immune deterioration [18, 27, 28]. In our study, we often
noted anxiety in our patients when reporting their sleep
problems.

Treatment of sleeping problems in cancer patients

Most cancer patients did not ask their physicians for help.
Only 16.6% of the patients commented on sleep distur-
bances [22]. Engstrom et al. [22] found that most patients
seek support by sharing their problems with others (50%)
or by using other strategies such as reading or taking
medication (35%). Patients who asked their physicians for
help were commonly prescribed psychotropic medication
[17]. Savard and Morin [45] pointed out the side effects of

most prescribed drugs such as benzodiazepines and
concluded that a 4-week restriction was necessary to
minimise the risk of tolerance or dependence.

There are a number of efficient psychological inter-
vention techniques available to reduce sleep disturbance
in patients with primary insomnia. Savard and Morin [45]
reported in their review on moderate-to-large effect sizes
on sleep onset latency, sleep quality and duration of
awakenings. Most of the examined study designs used
behavioural treatments (e.g., stimulus control, sleep
restriction, sleep hygiene) and/or cognitive treatment
(e.g., relaxation techniques, cognitive therapy).

With regard specifically to cancer, there are only a few
studies that investigated the efficiency of psychological
treatment [11, 19, 50, 26, 46, 44, 52]. Stam and Bultz [50]
demonstrated good results with a short-term (five-session)
progressive muscle relaxation (PMR) and autogenic
training (AT) with a cancer patient on his sleep latency
(from 1.9 to 0.7 h) and sleep duration (from 4.4 to 7.1 h).
Cannici et al. [11] carried out a muscle relaxation training
programme that was administered in individual sessions
on three consecutive days. They designed an intervention
group receiving the training and a control group with
routine care. The sleep onset of the intervention group
was reduced significantly from 124 to 29 min while the
control group remained largely unchanged with a reduc-
tion from 116 to 109 min. Wright et al. [52] used
autogenic training in a heterogeneous group of cancer
patients. The qualitative evaluations of the group illus-
trated improved sleep. Dolan [19] found that a combined
programme of muscle relaxation, thought stopping, fo-
cused attention and positive coping statements worked
effectively on reducing sleep disturbances in seven cancer
patients.

In recent studies by Savard et al. [46] and Quesnel et
al. [44] using a multi-modal cognitive-behavioral treat-
ment combining stimulus control, sleep restriction, cog-
nitive therapy and sleep hygiene education on breast
cancer patients, the authors reported significant improve-
ments in sleep efficiency and total wake time. These
results were confirmed by polysomnographic outcomes.
The effects were associated with improvements in mood,
reduced fatigue and global and cognitive quality of life
dimensions.

Sleep disturbance and quality of life of cancer patients

Quality of life of cancer patients is a frequently evaluated
topic [9, 21, 43]. A recently published study showed that
following treatment, an improvement in sleep parameters
correlated significantly with higher scores in global and
cognitive quality-of-life dimensions [44].
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Patients and methods

Design and procedures

This study used four time points of measurement (beginning and
end of rehabilitation, 6 weeks and 6 months later) and cross-
sectional examination of cancer patients with two intervention
groups and one control group. Adult cancer patients were recruited
in a cancer rehabilitation clinic where they stayed for 3 or 4 weeks
after having received acute surgery, chemotherapy or radiation
treatment. The study took place for 3 years. Patients with sleep
disturbances were asked by their physicians to participate. Partic-
ipation was entirely voluntary; sleep intervention was given in
addition to the standard rehabilitation treatment, so no one would
be disadvantaged if not participating. Due to the cancer-related
handicaps, the standard treatment included specific physical train-
ing to reduce handicaps, medical and dietary counselling, relaxation
training (two-to-three times a week), psychosocial groups to
activate psychic resources and to support a healthy lifestyle and
other individually selected components.

The control group patients were informed that we wanted to
investigate their sleep behaviour. This group was recruited some
months prior to introducing the intervention programme and during
a longer therapists’ holiday break some months later. By picking
these time periods, we made sure that we had no biases in the
control group due to time of year. Control group patients were
given the above-mentioned standard medical and psychosocial
treatment.

The physicians checked at the beginning that the diagnostic
criteria for insomnia (DSM-IV) [2] were satisfied. They filled in a
medical information form created for the study. Personal data was
gathered by a short questionnaire. The third and fourth consulta-
tions were done by post. The study was approved by an ethical
commission.

Intervention programme

The two intervention groups proceeded with two different relax-
ation techniques: PMR or AT. Patients could decide for themselves
at the beginning which relaxation technique they wanted to learn.
First they were offered a test session in each technique as an
additional help for their decision and decided afterwards which
technique was more comfortable to them. This approach corre-
sponds to our experience that the participants profit more if the
relaxation technique is suitable to them, and it fits to the ethical
guidelines of our clinical concept to give them the optimum
treatment possible. If a patient had no preference, he or she was
placed by turns into the AT and PMR group.

Both groups received three standardised psycho-educational
sessions 1 h each providing information about sleep, faulty beliefs
about sleep disturbance, relaxation techniques, sleep hygiene,
stimulus control technique similar to Bootzin et al. [7] and
cognitive techniques like thought stop and guided imagery. Each
session started with a short conversation concentrated on interven-
tion techniques and sleep in general designed to correct false
expectations.

The relaxation techniques were modified to support falling
asleep [5]. After the first session, the participants were handed
cassette players with cassettes containing their relaxation technique
and instructions to use it regularly (daily). The “normal” relaxation
technique without any suggestion to fall asleep was learned in a
group setting simultaneously as part of the standard rehabilitation
treatment in the clinic. Here participants were instructed to stay
awake. Participants were also given handouts to work with (e.g., for
sleep hygiene). The last session set up individual strategies to
transfer the outcomes into the future (relapse prevention and
motivation strategies).

Instruments

Personal and medical information

In order to establish a baseline, we created a standardised
information form with a section for the physician and another for
the patient to evaluate demographic, cancer-related and sleep-
related data. The physician also checked whether the patient met
the criteria for insomnia. For the third and forth survey, the patients
filled in a short questionnaire on life events and use of the above
relaxation techniques.

Sleep questionnaire

To our knowledge, there exists no quantified measure of sleep
disturbance or insomnia for cancer patients in the German
language. Therefore we used a questionnaire derived from the
German translation of the Pittsburgh Sleep Quality Index (PSQI)
[4].

The PSQI is a standardised questionnaire evaluating different
scores with regard to sleep latency, sleep duration, sleep efficiency,
sleep quality and sleep disturbance, use of sleep medications and
daytime dysfunction [12]. We did not compute generated scale
scores, only using raw data. High level scores in the PSQI indicate
more discomfort. We added one more scale called “daytime
energy” to explore a more positive attitude than daytime dysfunc-
tion: “How would you describe your daytime fitness/energy during
the day for the last 2 weeks?”

To evaluate quality of life, we used the Cancer Quality of Life
Questionnaire 30 of the European Organisation for Research and
Treatment (EORTC-QLQ-C30), the most often-used instrument for
this purpose [21]. We handed out the PSQI and the EORTC-QLQ-
C30 on all four dates.

Data analysis

Statistical analysis was conducted electronically with SPSS (ver-
sion 10). To examine initial differences in demographic, cancer-
related, sleep and quality-of-life characteristics between the three
groups (control, PMR, AT) that might interfere as potential
covariates, we used ß2 tests and conducted ANOVA.

To explore the differences in sleep parameters between the three
groups over the four points of time (T0=baseline, T1=end of
rehabilitation 3 or 4 weeks later, T2=6 weeks after T1, T3=6
months after T1), we conducted an analysis of variance for repeated
measures (R-MANOVA) in which the sub-scales of the PSQI
served as dependent variables and groups and points of time served
as independent variables.

To examine differences in quality of life between the three
groups over the four points of time, we performed an R-MANOVA
in which the scales of the EORTC-QLQ-C30 served as dependent
and groups and points of time served as independent variables.

Results

Demographic sample characteristics

Demographic and cancer-related characteristics of the
different groups are listed in Table 1. The mean age in the
control group (C group) was 57.6 (SD=10.9, n=78), in the
PMR group, 60.2 (SD=9.2, n=80) and in the AT group,
57.6 (SD=11.7, n=71). The mean duration of insomnia of
all three groups was 101.3 months. Each group consisted
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mainly of women; the typical participant was married,
retired or employed, tended to feel in a financially safe
situation, had a cancer severity index of 1 (WHO index),
had undergone two different types of medical treatment
(surgery, chemotherapy, radiotherapy or anti-hormone

therapy) before rehabilitation and reported mild or rare
pain. The most frequent type of cancer was breast,
followed by kidney and prostate. The mean pain status on
a five-point scale (0=no pain up to 5=severe pain) was 1.1
in the control group (SD=1.0), 1.0 in the PMR group
(SD=1.3) and 0.9 in the AT group (SD=1.2). All
participants were Caucasian and almost all of German
origin. None of these demographic, sleep-related or
cancer-related variables differed significantly between
the groups.

The mean duration of insomnia or sleep disturbance
varied between 91 and 116 months implying that most
cancer patients experienced sleeping problems long be-
fore the diagnosis of cancer was given, which ranged in
our sample from a few weeks up to 2 years.

Sleep parameters

Table 2 shows the results of the multi-variate tests
performed on each of the sleep subscales. Examination of
the baseline data revealed no significant differences
between the three groups, although we found trends in
sleep latency and sleep duration indicating that the
participants in the control group tended to experience
shorter sleep latency and longer sleep duration. Sleep
latency and duration are described in minutes and sleep
efficiency in percent.

In the following scales higher scores represent greater
problems. Sleep disturbance is composed of 11 items like
“too hot”, “too cold” or “using the bathroom” and ranges
from 0 to 33. Daytime energy, sleep medication and sleep
quality consist of only one question each, ranging
between 0 and 3; daytime dysfunction is composed of
two questions and ranges from 0 to 6.

A comparison of the first and the last point of time for
each subscale gives the following results: Sleep latency
(T0–T3) improved significantly over time and group
(F=8.6; p<0.001). Patients in the intervention groups
profited considerably more from the training than the
control group, yet there was a significant improvement
over time for the control group as well. The greatest effect
could be seen within the first 3 or 4 weeks (T0–T1).

Sleep duration (T0–T3) increased significantly over
time and group (F=10.1; p0<.001) as well as sleep
efficiency (F=10.5; p<0.001). The main effect could be
found between T0 and T1. Afterwards both improved
slightly over time. In sleep disturbance, the results
showed a significant improvement over time for all
groups (T0–T3; F=57; p<0.001). Analysing the group
differences, only the AT group profited significantly (T0–
T3; F=6.6; p=0.01). The general time effect was higher
than the group effect. Sleep quality improved significant-
ly over time (T0–T3; F=232; p<0.001) over the entire
study. Altogether, daytime energy improved significantly
over time (T0–T3; F=114; p<0.001) as did daytime

Table 1 Sample characteristics. PMR progressive muscle relax-
ation, AT autogenic training

Control
group
(n=78)

PMR
group
(n=80)

AT group
(n=71)

Mean age, years (SD) 57.6 (10.9) 60.2 (9.2) 57.6 (11.7)

Gender

Female 59 56 57
Male 19 24 14

Marital status

Single 4 4 6
Married 51 55 51
Divorced 13 9 9
Widowed 10 12 5

Education level—years in school

Max 8 21 31 24
10 37 33 29
12/13 12 8 9
University 8 8 9

Employment status

Employed 37 29 28
Unemployed 5 7 3
Homemaker 10 6 5
Retired 26 37 35
Illness-rel. break 1 1 0

Financially supplied

Very good 12 7 8
Good 47 46 38
Barely average 16 23 23
Not sufficient 3 4 2

Cancer type

Breast 30 35 34
Other Gyn. 8 6 7
Kidney 10 10 12
Prostate 8 12 7
Bladder 6 1 2
Lung 4 5 2
Leukaemia 2 2 3
Other 10 9 4

Number of different cancer treatments:

0 1 0 1
1 41 34 28
2 16 18 19
3 12 19 13
4 8 9 11

Time between
first treatment and
rehabilitation onset
(months) (SD)

10.8 (9.1) 10.2 (8.3) 11.2 (7.9)

Duration of sleep
disturbance (months)
(SD)

95.3 (143.2) 115.9 (166.7) 91.4 (139.9)
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dysfunction over time and group (T0–T3; F=3.5; p<0.05).
Nevertheless, in both we found a deterioration from T1 to
T2 with only a marginal change to T3. Sleep medication
decreased significantly (T0–T3; F=4.1; p<0.05) over time
and group from T0 to T1 and remained up to the end.

We found no negative effects on the participants
associated with the intervention improvements. The effect
sizes of the positive effects (over time or over time and
group) ranged between 0.5 and 1 standard deviation.

Comparison between PMR and AT groups

To examine possible differences in the effects of PMR
and AT on sleep parameters, we conducted a multi-variate
analysis (R-MANOVA). There were no significant dif-
ferences between the groups, indicating that both tech-
niques worked equally well.

Quality of life

Table 3 shows the results of multi-variate tests performed
on the EORTC-QLQ-C30 sub-scales. We chose all func-
tional scales for this study, excluding scales in this article
less relevant to sleep (nausea and vomiting, dyspnoea,
appetite loss, constipation and diarrhoea). Examination of
the baseline data (T0) revealed no significant differences or
tendencies between the three groups. A comparison of the
first and last point of time for each sub-scale gave the
following results: With the exception of pain, which started
on a low level and did not differ significantly, patients of
all groups improved in all scales comparing T0 with T3
(physical functioning: F=10.4, p<0.001; role functioning:
F=16.2, p<0.001; emotional functioning: F=52.0, p<0.001;
cognitive functioning: F=14.1, p<0.001; social functioning:
F=24.1, p<0.001; global quality of life: F=34.0, p<0.001;
fatigue: F=76.8, p<0.001; sleep disturbance: F=209,
p<0.001; financial impact: F=5.2, p<0.005). In the global
quality-of-life scale, the result proved to be significantly
different over group as well (F=3.6, p<0.05): The PMR and
AT participants benefited more than the control group
members. The result in sleep disturbances showed the same
significant effect (F=4.8, p=0.03), but only for the AT
group. The control group did not differ from the PMR
group.

The effect sizes of the quality-of-life sub-scales (T0–
T3) proved to be low in the physical, role and cognitive
functioning and financial impact scales. They were
moderate in the emotional and social functioning, global
quality of life and fatigue scales. They were high in the
sleep disturbance scale.

Referring to time effects we found distinct improve-
ment mainly at the end of the rehabilitation (T1) then later
on, slight deterioration in most scales during 6 weeks after
the treatment (T2), which remained more or less fixed at

the last point of time (T3). Sleep disturbance was the only
exception in this process improving from the beginning
up to the end continually. Despite the disadvantages from
T1 to T2, overall, patients improved over the 6 months, as
shown above.

Discussion

This study was designed to gather information on the
effects of a concise multi-modal psychological programme
in treating insomnia of cancer patients. The patients stayed
for 3 or 4 weeks in a rehabilitation clinic with the intention
of reducing disease- or treatment-related handicaps. The
insomnia treatment was given in addition to the standard
medical and psychosocial treatments.

When we started in 2000, we chose a multi-modal
concept to overcome the limitations reported in former
publications [11, 50] by using only a single relaxation
technique. In both studies, the participants reduced their
sleep latency to approximately 30 min and prolonged
their sleep duration to approximately 6.5 h. Nevertheless,
Cannici et al. [11] stated that there were no significant
decreases in nocturnal thoughts or nervousness in their
subjects. Stam and Bultz [50] found no changes in the
difficulty of their patients in keeping thoughts out of
mind. In both studies, sleep quality, efficiency and effects
on daily functioning and well being were not included.

Relaxation techniques such as PMR and AT claim to
contain both a cognitive distraction and a relaxation
component [34, 52]. While the diversion of the patients’
attention from distressing factors works in a different
context such as chemotherapy [38] and stress [6] or in the
context of insomnia without the cancer problem [4], it
seems to be less effective in this context, i.e. cancer patients
with insomnia. In our group sessions, patients frequently
reported that they felt uncomfortable or unable to practice
relaxation techniques when they were distracted by persis-
tent thoughts and/or feelings like anxiety or depression. A
more active strategy therefore, like thought stop, special
concentration and meditation exercise seems more appro-
priate in these situations. Opting for a multi-modal concept
matches with recent results of Quesnel et al. [44], which
found significant improvements in a survey of eight patients
in various scales. The positive results on sleep variables
were corroborated by polysomnographic evaluation.

The most striking effects over time and group found in
our study were those of improvement in sleep latency,
sleep duration, sleep efficiency, sleep medication and
daytime dysfunction, showing that the intervention groups
benefited most. The greatest benefit could be observed
within the first 3 or 4 weeks. This appears to be a rapid
process, but it corresponds with the results of Cannici et
al. [11] (9 days), Stam and Bultz [50] (5 weeks) and
Quesnel et al. [44] (8 weeks). Lacks and Morin [32]
reviewed the effects of different techniques on insomnia
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