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Abstract This study aims to explore the effects of a 1-week
inpatient course including information, physical activity (PA),
and group sessions on physical and mental health-related
outcomes for prostate cancer (PCa) patients. Further to assess
the patients’ satisfaction with the course. PCa patients
completed a questionnaire assessing PA, fatigue, mental
distress, and quality of life 1 month before (T0) and 3 months
after (T1) the course. Total fatigue, physical fatigue, and PSA
anxiety decreased significantly from T0 to T1. No significant
changes were observed in the other measures. The majority of
the participants were satisfiedwith the course. In spite of minor
reductions in fatigue and PSA anxiety and satisfied patients,
the findings indicate that a 1-week inpatient course does not
influence substantially on most of the health-related outcomes
in PCa patients 3 months after the course.
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Introduction

Prostate cancer (PCa) is the most frequent malignancy
among men and mostly affecting men at older age [1].
Surgery, radiation therapy, or androgen-suppressive treat-
ment are the most commonly used treatment modalities [2].
The 5-year survival rate of PCa is high and has increased
over the past years probably due to earlier diagnosis and
improved treatment [1]. However, many PCa survivors
experience late effects caused by the disease and/or the
treatment like decreased physical function, increased body
fat mass [3], impairment of bladder, bowel, or sexual
function [4], fatigue, depression, and reduced quality of life
(QoL) [5].

On this background, information on the late effects after
treatment for PCa and how to deal with them becomes
highly relevant. Information can be downloaded from
internet sites or be presented in written forms. The
information can also be conveyed by courses such as those
organized by cancer organizations. In Norway, hospitals by
law are obliged to have ‘teaching and coping’ centers
providing information and social contact among different
groups of patients. In these courses, the participants stay at
home and participate in, i.e., bi-weekly sessions at the
centers. The effects of all these efforts are sparsely
documented, and knowledge about the potential effects is
paramount in order to establish effective and supportive
interventions. In addition to the information per se,
communication with other PCa survivors can also reduce
psychosocial distress and enhance coping [6].

In 1990, The Norwegian Radium Hospital (NRH), a
comprehensive cancer center, opened a national center
[The Montebello Center (MBC)] for cancer survivors and
their families. Cancer patients from all over Norway can
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be referred to MBC [7]. The center offers cancer patients
and their spouses/relatives intensive courses of 5–10 days
duration while staying at the institution with the aim to
improve the patients’ coping with the disease and the side-
effects of their treatment. Patients with similar diagnosis
attend diagnosis-specific courses, while the basic structure
of the content of the courses is quite similar across the
courses including lectures, physical activity (PA), group
sessions, and social gatherings. Reviewing 15 years of
operation at the MBC, 10,173 cancer patients from all
over Norway have participated in these courses with
breast cancer patients represented the largest group. The
proportion of men has increased over time. Most patients
attended a course less than 2 years after diagnosis.
Immediately after the courses, the majority (90%) of the
patients was highly satisfied with the courses, reported
increased knowledge about their cancer, and had better
coping with their disease [7]. However, the effects of the
courses in terms of improved health have not been
assessed until now.

The objectives of the present study were to explore the
effects of PCa-specific courses on: PA, fatigue, mental
distress, and Global QoL assessed prior to the course and
3 months thereafter. Our secondary objective was to assess
the patients’ satisfaction with the courses.

Material and Methods

Participants

To participate in one of the PCa-specific courses, three
inclusion criteria had to be fulfilled by the participants: (1)
having PCa; (2) being referred by a physician confirming a
‘need for the course’; and (3) being self-reliant. One month
before the start of the course (T0), patients were invited to
participate in the questionnaire-based study. An invitation
letter and a questionnaire were sent by mail. Those who
completed the first questionnaire received a second ques-
tionnaire 3 months after the course (T1). No reminder was
sent to those were not responding at T0.

The Intervention

Each course was conducted by a multidisciplinary team,
lasted for 6 days, and consisted of lectures, PA, and group
sessions. The lectures covered different topics. An oncol-
ogist presented basic medical facts concerning PCa,
treatment modalities, and late effects. A social worker and
a physiotherapist/sport instructor informed about social
benefits and the expected effects of PA, respectively.
Lectures about sexuality/partnership and urinary problems
were given by a sexual therapist and a cancer nurse. Finally,

factual information about mental distress after PCa was
presented by a psychologist or psychiatrist.

PAwas performed in groups of 6–9 participants two times
per day and was led by a physiotherapist or a sport instructor.
PA included water gymnastic, walking, Nordic walking,
resistance training, pelvic floor training, stretching, and
relaxation. The length of the sessions varied from 30 to
90 min. The participants rated their subjectively experienced
exertion rating after every session, with the alternatives: very
mild, mild, moderate, strenuous, and very strenuous. Overall,
the activities were done with moderate intensity.

The participants met 1 hour daily for a group session
which was led by a nurse experienced in group counseling.
The themes of the sessions were related to the content of
the lectures, and the purpose was to discuss the themes in
relation to the participants’ personal experiences with PCa.

The total active hours of the program were approximately
30 h. The lectures amounted to about 45% of total active hours
of the course, the PA to approximately 35%, and the group
sessions to roughly 20%. The spouses took part in the lectures
and PA, while they had group sessions separately. The effects
of the course on the spouses were not part of the study.

The participants could also make appointments for
individual consultations with the professionals who gave
the lectures. Additionally, social and cultural activities were
a large part of the course evenings.

Measurements

Demographic and medical variables were self reported at
baseline including: present age, marital status, level of
education, employment status, time since diagnosis,
physical comorbidity (cardiovascular diseases, diabetes,
asthma, or allergy), and treatment. PA level was assessed
by a modified version of the Leisure Score Index from
The Godin Leisure Time Exercise Questionnaire
(GLTEQ) [8]. The GLTEQ consists of three questions
concerning mean frequency and duration of mild (minimal
effort, no perspiration), moderate (not exhausting, light
perspiration), and strenuous (heart beats rapidly, sweating)
exercise in leisure time during an average week. The
GLTEQ has been found to be both valid and reliable [9].
The GLTEQ was translated into Norwegian by two
independent translators following standard forward and
backward translation procedures [10]. The total minutes of
moderate and strenuous exercise were calculated and the
proportion of respondents meeting public health exercise
guidelines (≥150 min of moderate-to-strenuous intensity
or ≥75 min of strenuous intensity per week) [11] was
registered.

Fatigue was assessed by The Fatigue Questionnaire (FQ)
[12].The FQ consists of 11 items, seven cover physical
fatigue (PF), and four cover mental fatigue (MF) experi-
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enced during the last month. The sum of PF and MF
constitutes total fatigue (TF). The responses are scored on a
four-point Likert scale from 0 to 3 and higher scores imply
more fatigue, and the range of scores for the whole scale is
0–33 (PF 0–21 and MF 0–12) [12]. The FQ has robust
psychometric properties [13].

The Memorial Anxiety Scale for Prostate Cancer (MAX-
PC) [14] consists of three subscales: general PC anxiety (11
items), anxiety related to prostate-specific antigen (PSA)
levels (three items), and fear of recurrence (four items).
Responses are scored on a four-point Likert scale from 0 to
3, and higher scores imply more cancer-related anxiety. The
range of scores on the subscales is 0 to 33, 0 to 9, and 0 to
12, respectively. The scores on the three subscales are
added in order to get the total MAX-PC score, which
ranges from 0 to 54. The MAX-PC has shown to have an
acceptable validity and reliability [14].

The Hospital Anxiety and Depression Scale (HADS)
[15]. The HADS consists of two subscales with seven
items on depression (HADS-D) and seven on anxiety.
Each item is scored on a 0 to 3 Likert scale, and a higher
score implies higher level of anxiety/depression. The
HADS total score is the sum of the items scores on both
subscales. The range of scores is 0 to 21 for each subscale.
The psychometric properties of HADS are reported as
good [16].

QoL was assessed by the two items constituting the
Global QoL-Scale in The European Organization for
Research and Treatment of Cancer Core Quality of Life
Questionnaire C30 (EORTC QLQ-C30) [17]. The range of
transformed scores is to 0–100. A higher score represents
better QoL. The Norwegian version of the EORTC-QLQ
C30 has shown good reliability and validity [18].

Satisfaction with the course was evaluated by two
questions specially developed for this study in order to
cover two aspects of satisfaction (response alternatives
within a parenthesis): (1) ‘Did the course change your
expectations towards everyday life?’ (to a high extent, to a
fair extent, only partially, not at all) and (2) ‘Did the course
help you to cope better with your prostate cancer and/or the
side-effects associated with the treatment?’ (to a high
extent, to a fair extent, only partially, not at all).

Statistical Analysis

The statistics were performed in the Statistical Package of
Social Science 15.0 (Windows, Chicago, IL). Standard
descriptive statistics were used to analyze differences
between the completers and non-completers. Changes from
T0 to T1 were examined with paired sample t test for
continuous data and with McNemar’s test for categorical
data. All tests were two-sided, and the level of significance
was set at p<0.05.

Ethics

The institutional review board at the MBC and the NRH
and the Regional Ethics Committee for Medical Research
Region South-East Norway approved the study. All the
patients who participated in the study gave their consent to
take part in the evaluation.

Results

Participation

Seventy-five men who signed up for a course for PCa
patients at MBC in October 2006 (n=29), December 2006
(n=23), and February 2007 (n=23) were invited to
participate. Of the men invited, 67 (89%) were willing to
participate and returned the questionnaire at T0. At T1, 51
men returned the questionnaire (participation rate 68%).
Compared to those who responded at both time points,
those who only responded at T0 had higher level of
depression (HADS-D) (p=0.04) and a higher level of total
fatigue (p=0.05) (Table 1).

Characteristics at T0

The median age of the completers (n=51) was 67.4 years
(48.5–81.2) and 86% was married or cohabiting (Table 1).
According to the self report, 53% had completed college or
university, 51% were retired, and 23% worked full-time or
part-time. The median time since diagnosis was 18.2 months
(3.0–97.0), and 23% reported physical comorbidities.
Forty-three percent had undergone surgery ± radiotherapy,
20% had received radiotherapy, 16% had received hormone
therapy, 8% had ‘wait and see’, and 14% had received
hormone therapy + other therapies. Eighty-six percent had
localized or pelvis-confirmed advanced disease and 14%
had metastatic PCa.

Changes in PA, Fatigue, Mental Distress, and QoL

The proportion of men meeting public exercise guide-
lines did not change significantly from T0 to T1
(Table 2). The mean of total fatigue was significantly
reduced from 16.1 (4.8) at T0 to 14.0 (4.4) at T1 (p=
0.001), and physical fatigue decreased from 11.1 (4.0) at
T0 to 9.2 (3.4) at T1 (p=0.001). The reduction in mental
fatigue did not reach statistical significance. Of the MAX-
PC subscales, the mean level of PSA anxiety was reduced
from 0.8 (1.3) at T0 to 0.3 (0.9) at T1 (p=0.001), while the
remaining MAX-PC subscales did not change significant-
ly. The mean scores of HADS and Global QoL did not
change significantly.
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Completers (n=51) Non-completers (n=16) p

Age (years)a 67.4 (48.5–81.2) 66.1 (54.4–77.4) 0.90

Marital statusb

Married/cohabitating 44 (86) 14 (88) 0.90

Living alone 7(14) 2 (12)

Level of educationb

Elementary school/high school 24 (47) 8 (50) 0.84

Col1ege/university 27 (53) 8 (50)

Employment statusb

Employed (full/part) 12 (23) 4 (25) 0.53

Retired 26 (51) 10 (63)

Disability benefit 7 (14) 2 (12)

Sick leave 6 (12) 0 (0)

Time since diagnosis (months)a 18.2 (3.0–97.0) 24.8 (4.6–150.9) 0.36

Physical comorbidityb, d

Yes 12 (23) 4 (25) 0.93

No 31 (61) 11 (69)

Missing 8 (16) 1 (6)

Treatment

Surgery +/− radiotherapy 22 (43) 8 (50) 0.3

Radiotherapy 10 (20) 1 (6)

Hormone therapy 8 (16) 2 (13)

Wait and see 4 (8) 0 (0)

Hormone therapy + other 7 (14) 5 (31)

Stage of diseaseb

Localized disease/pelvis-confirmed 44 (86) 11 (69) 0.11

advanced disease

Metastatic disease 7 (14) 5 (31)

Physical activity, GLTEQ (n=34)

Weekly physical activity

Strenuous plus moderate, minutese 201.4 (140.3) 98.0 (76.3) 0.06

Meeting public health guide1ines (%)b 15 (58) 2 (25) 0.11

Fatigueg

Total fatigue (n=66) 16.1 (4.8) 18.8 (4.2) 0.05

Physical fatigue (n=67) 11.0 (3.9) 12.9 (3.4) 0.09

Mental fatigue (n=66) 5.0 (1.5) 5.9 (2.1) 0.08

Mental distresse

MAX-PC

Total MAX-PC (n=65) 14.9 (10.1) 14.4 (8.9) 0.84

Prostate cancer anxiety (n=66) 9.7 (7.3) 8.1 (6.4) 0.41

PSA anxiety (n=66) 0.8 (1.3) 0.6 (1.6) 0.61

Fear of recurrence (n=67) 4.6 (2.9) 5.8 (2.6) 0.17

HADS

HADS-T (n=66) 7.3 (5.9) 10.6 (3.7) 0.04

HADS-A (n=66) 3.8 (3.6) 5.4 (3.2) 0.12

HADS-D (n=65) 3.6 (3.0) 5.3 (1.8) 0.04

Global QoLe 68.6 (19.4) 64.1 (17.4) 0.40

Table 1 Characteristics of com-
pleters versus non-completers at
T0

SD standard deviation, HADS
Hospital Anxiety and Depres-
sion Scale, HADS-T Hospital
Anxiety and Depression Scale—
total, HADS-A Hospital Anxiety
and Depression Scale—anxiety,
HADS-D Hospital Anxiety and
Depression Scale—depression,
MAX-PC Memorial Anxiety
Scale for Prostate Cancer,
GLTEQ Godin Leisure Time
Exercise Questionnaire, QoL
quality of life
aMedian (range)/
Mann–Whitney
b Number of patients (in
percent)/chi-square test
c Living alone includes
divorced, widowed, and single
d Physical comorbidity includes
cardiovascular diseases,
diabetes, asthma, or allergy
eMean (SD)/independent
sample t tests
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Satisfaction with the Course

Concerning satisfaction with the course, the respondents
provided the following ratings at T1: 56% stated that the
course had changed their everyday life expectations (to a
high extent/fair extent) and 60% reported that the course
had helped them to cope better with their PC and/or the
side-effects associated with the treatment (to a high extent/
fair extent) (data not shown).

Discussion

This explorative study on the effects of a 1-week course
showed that the levels of total and physical fatigue were
significantly reduced from T0 to T1. A significant reduction
in the PSA anxiety subscale was also found, while no
significant changes were observed concerning the general
PCa anxiety and fear of recurrence subscales. The course
did not significantly change the levels of PA, anxiety/
depression, or Global QoL. The majority of the respondents
stated that the course had helped them to meet everyday’s
requirements.

During the 1990s, institutions similar to MBC were
established in Sweden (e.g., Lydiagården) and Denmark (e.
g., Dallund) based on the assumption that PA, lectures, and

group sessions were important elements in the rehabilitation
of cancer patients. PA seems to have promising effects in
PCa patients resulting in improved muscular fitness,
physical function, QoL, and reduced fatigue [19]. General
informational and educational programs for cancer patients
have been found to have beneficial effects on emotional and
functional adjustment, and treatment- and disease-related
symptoms [20]. Group sessions focusing on sharing of
experiences based on the importance of support from fellow
patients have shown to improve coping in cancer patients
[6, 20]. Such effects could not be detected in the present
sample. This implies that the intervention could be ‘too
weak’ or the sample did not fit the intervention.

Overall, in spite of some positive results such as
reduction in fatigue and PSA anxiety, the 3-month effect
of MBC’s prostate cancer-specific courses must be consid-
ered as negative. Similarly, Jorgensen et al. did not find any
changes in QoL and mental distress at 1- and 6-months
follow-up of Danish breast cancer patients attending a 1-
week similar intervention at Dallund that was also
compared to a control group. Jorgensen et al. suggest that
the intervention could have been useful if the patients had
attended the program closer to the end of treatment [21].
Courses starting as long as 2 years after the end of
treatment may have limited effects due to the patients’
capacity for improvement actually are limited (a ceiling

Variables T0 T1 Change in score
T0 to T1

95% CI of
change score

p

Physical activity, GLTEQ
(n=24)

Weekly exercise

Strenuous plus moderate
minutesa

215.4 (136.5) 201.8 (115.1) −13.6 −28.8 to 56.1 0.51

Meeting public health
guidelines (%)b

15 (63) 17 (71) 0.73

Fatigue (n=49)a

Total fatigue 16.1 (4.8) 14.0 (4.4) −2.1 0.90 to 3.47 0.001

Physical fatigue 11.1 (4.0) 9.2 (3.4) −1.9 0.76 to 2.91 0.001

Mental fatigue 5.1 (1.5) 4.7 (1.5) −0.4 −0.04 to 0.73 0.07

Mental distress

MAX-PC (n=49)a

Total MAX-PC 14.9 (10.1) 13.0 (8.7) −1.9 −0.13 to 3.97 0.07

Prostate cancer anxiety 9.7 (7.3) 8.5 (6.1) −1.2 −0.32 to 2.81 0.12

PSA anxiety 0.8 (1.3) 0.3 (0.9) −0.5 0.21 to 0.81 0.001

Fear of recurrence 4.4 (2.8) 4.3 (2.8) −0.1 −0.41 to 0.73 0.57

HADS (n=49)a

HADS-T 7.4 (5.9) 6.8 (5.0) −0.6 −0.47 to 1.58 0.29

HADS-A 3.8 (3.6) 3.5 (3.0) −0.3 −0.35 to 0.89 0.39

HADS-D 3.6 (3.0) 3.3 (2.7) −0.3 −0.32 to 0.90 0.35

Global QoL (n=50)a 69.3 (18.9) 70.8 (22.7) 1.5 −7.8 to 4.8 0.63

Table 2 Changes in physical
activity, fatigue, mental distress
and quality of life from T0 to T1
(n=51)

SD standard deviation, HADS
Hospital Anxiety and Depres-
sion Scale, HADS-T Hospital
Anxiety and Depression Scale—
total, HADS-A Hospital Anxiety
and Depression Scale—anxiety,
HADS-D Hospital Anxiety and
Depression Scale—depression,
MAX-PC Memorial Anxiety
Scale for Prostate Cancer,
GLTEQ Godin Leisure Time
Exercise Questionnaire, QoL
quality of life
aMean (SD)/paired sample t test
b Number of patients (in per-
cent)/McNemar’s test for paired
samples
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effect). This could also be the case in our study, since half
of our sample was participating more than 1.5 years after
diagnosis, when their health condition probably is relatively
stable.

Our findings are in contrast to a Dutch randomized study
comparing groups getting PA and PA + cognitive-
behavioral training compared to a control group in a 12-
week outpatient program starting ≥3 months (average
1.3 years) after treatment. That study found an improved
QoL in both intervention groups immediately after the
intervention and at 3- and 9-month follow-up [22, 23].
Interestingly, the participants in that study should have
three or more physical or psychological complaints in order
to be included, thereby documenting morbidity and thus
avoiding a major ceiling effect. The MBC PCa courses did
not use such an inclusion criterion. This interpretation is
supported by the fact that the mean Global QoL score at T0
was approximately 10 points higher than in the above-
mentioned Dutch sample [23].

The ceiling effect and the patients’ potential for
improvement are issues to consider in future studies of
information/exercise and rehabilitation programs. Hetero-
geneity of the study sample as to age and treatment is
another issue to be considered in relation to rehabilitation of
cancer patients. For example, the rehabilitation needs
among young professionally active men who have under-
gone curative treatment of localized prostate cancer
probably differ from the needs of older men with life-long
androgen-suppressive therapy due to metastatic disease.
Unselected inclusion of cancer patients will easily reduce
the chance of improvement. Another strategy could be to
include only those who report specific problems or in other
ways have reduced health and thereby aiming the interven-
tion group more homogeneous. The duration of the
interventions might also be of importance since the
intervention tested by May et al. [23] lasted for 12 weeks
(once to twice weekly) compared to our intensive 1-week
course.

In line with May et al. [23], we found a positive effect on
fatigue. Due to the lack of a control group in our study, we
cannot state whether the positive changes in fatigue at T1 are
due to the course. The significant improvements observed
could be due to ‘regression toward the mean’ rather than the
intervention. The statistically documented improvement at
T1 could in line with this, represents a spontaneous transition
to their habitual level of fatigue [24]. On the other hand,
fatigue was a central topic in the lectures which in
combination with the PA could have influenced upon both
the participants’ cognition and level of activity and thus
contributed to the reduced level of fatigue. The lack of a
control group limits further elaboration on this point.

We believe the improvement in PSA anxiety is related to
the information on this particular issue presented in the

lectures and discussed in the group sessions. Factual
knowledge about PSA’s significance for the clinical course
of PCa is of relevance and will presumably reduce anxiety
about PSA tests results.

At several places in Europe, both outpatient- and
inpatient-based programs, including information, PA, and
group sessions, for cancer patients with different duration
are currently running. So far, there is no conclusive
evidence that longer programs are more beneficial than
short ones. Further, the effects of an inpatient 1-week
program like ours as compared to less intensive programs
administered over weeks while the patients stay at home are
unknown. Factors like employment status, family situation,
social network, health status, and specific problems will
probably determine the patients’ preference for the type of
program. For example, PA might have better effects in a
program lasting for several weeks while information and
group sessions might be more efficiently administered in an
intensive program outside the routines of daily life. We
believe that a follow-up or a booster procedure on PA and
perhaps other elements could be relevant supplements to
the 1-week course. Probably a 1-week course alone is too
short to influence the patients’ exercise behavior over time.
It is therefore reasonable to speculate that a follow-up
course would increase the chance to obtain positive results.
Also, the use of objective measurements of PA or physical
performance would improve the program.

Behavior change is a complex process and there are several
levels in motivation for changes. Awell-known model is ‘the
transtheoretical model’ [25] with five stages of change and it
can be used in a variety of behaviors. Most probably, the
PCa patients in the present study were in different motivation
stages in terms of their wishes/desires to change their
exercise behaviors. For future studies in the field, it would
be interesting to include the model, so even if the participants
did not change their level of PA, it would be possible to see
if they had changed in stage to become an exerciser.

There are some major limitations of the present study. The
heterogeneity of the sample in terms of a relatively wide span
between the participants’ health status is related to referral
patterns of the MBC. These could not be changed when the
study was designed. The relatively high mean scores on the
outcome variables at T0 limit the possibility to improve and
detect improvements of the participants’ health. The lack of a
control group is another limitation specifically affecting the
implications of the finding of a lowered fatigue level at T1.
Since the study was based upon a convenience sample, further
elaboration on this point is not possible except stating that a
control group is needed in order to verify such an effect of the
course on fatigue.

In conclusion, the intensive 1-week inpatient course was
followed by minor reductions in fatigue and PSA anxiety
and satisfied patients. Still, the overall findings indicate that
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an intensive 1-week course does not influence substantially
on most of the health-related outcomes in PCa patients after
3 months. Controlled trials directed towards a more
homogenous group of patients with anticipated recovery
capacity are needed for documentation of efficacy rehabil-
itation efforts among cancer patients.
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