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Abstract
Background We compared the effect of a 12-week group-
based multidisciplinary self-management rehabilitation pro-
gram, combining physical training (twice weekly) and
cognitive-behavioral therapy (once weekly) with the effect
of 12-week group-based physical training (twice weekly)
on cancer survivors’ quality of life over a 1-year period.
Materials and methods One hundred forty-seven survivors
[48.8±10.9 years (mean±SD), all cancer types, medical
treatment ≥3 months ago] were randomly assigned to either
physical training (PT, n=71) or to physical training plus
cognitive-behavioral therapy (PT+CBT, n=76). Quality of
life and physical activity levels were measured before and
immediately after the intervention and at 3- and 9-month
post-intervention using the European Organization for

Research and Treatment of Cancer Quality of Life
Questionnaire C30 questionnaire and the Physical Activity
Scale for the Elderly, respectively.
Results Multilevel linear mixed-effects models revealed no
differential pattern in change of quality of life and physical
activity between PT and PT+CBT. In both PT and PT+
CBT, quality of life and physical activity were significantly
and clinically relevantly improved immediately following
the intervention and also at 3- and 9-month post-intervention
compared to pre-intervention (p<0.001).
Conclusion Self-management physical training had sub-
stantial and durable positive effects on cancer survivors’
quality of life. Participants maintained physical activity
levels once the program was completed. Combining
physical training with our cognitive-behavioral intervention
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did not add to these beneficial effects of physical training
neither in the short-term nor in the long-term. Physical
training should be implemented within the framework of
standard care for cancer survivors.

Keywords Cancer . Survivors . Quality of life . Exercise .

Cognitive-behavioral therapy

Introduction

Cancer survivors often experience serious physical and
psychosocial complaints caused by the disease and conse-
quent treatment that may persist for many years [5]. Cancer
patients’ quality of life declines most soon after diagnosis,
attenuates with the time since diagnosis, but remains at a
lower level in the long-term [21, 33]. Quality of life is a
multidimensional construct including physical and psycho-
social dimensions [1]. Studies on the effect of physical
training in cancer survivors suggest that physical training is
primarily associated with improved physical and functional
aspects of quality of life, rather than the social and
emotional domains [7, 8, 14]. A recent meta-analysis
reported that cognitive-behavioral therapy had positive
effects on mental health of cancer survivors [26]. Hence,
combining physical training with cognitive-behavioral
therapy might lead to even greater improvements in quality
of life by benefiting both physical and psychosocial
functioning.

We therefore developed a rehabilitation program that
consisted of physical training and cognitive-behavioral
therapy. Both components integrated principles of self-
management [9] to support cancer survivors in managing
physical, psychological, and social problems. The physical
training programmed focused on enhancing self-manage-
ment in physical exercise and sports, while in cognitive-
behavioral therapy, emphasis was put on providing structural
interactive psycho-education and training in self-manage-
ment skills. We investigated the effects of that program on
quality of life.

We recently showed significant and clinically relevant
improvements in cancer survivors’ quality of life directly
following our rehabilitation program compared to waiting-
list control [16, 17]. Compared to no intervention,
participants showed significant and clinically relevant
improvements in global quality of life, role limitations
due to physical problems, in physical functioning, vitality,
and health change. Our physical training program comple-
mented with cognitive-behavioral therapy did not result in
greater positive effects than physical training alone on
quality of life and physical fitness at the short-term (i.e.,
from baseline to post-intervention) [16–18]. However, long-
term effects may be different. It may be that physical

training has immediate effects on quality of life. Cognitive-
behavioral therapy that confronts patients with personal
worries and possibly increasing distress [13, 28] might have
long-term benefits [2, 25, 29]. Hence, the long-term effects
of physical training combined with cognitive-behavioral
therapy on quality of life may be greater compared to the
effects of physical training alone.

The aim of the present study was to compare the long-
term effects (i.e., 9-month post-intervention) on quality of
life of a 12-week self-management physical training inter-
vention (PT), consisting of aerobic and resistance exercise,
and group sports, with the effects of the same physical
training intervention combined with cognitive-behavioral
therapy (PT+CBT).

Materials and methods

A prospective, randomized multicenter trial was conducted
from February 2004 through January 2007. Four Dutch
centers experienced in oncological rehabilitation participat-
ed in the trial, i.e., one rehabilitation center and the
rehabilitation units of two university medical centers and
of one general hospital. Patient inclusion criteria were the
following: age ≥18 years; last curative cancer treatment
completed at least 3 months before study entry; and
estimated life expectancy of at least 1 year. Referral by a
medical specialist or a general practitioner was needed who
judged fulfillment of at least three of the following criteria
to ascertain the need for rehabilitation, i.e., physical
complaints, reduced physical capacity, psychological prob-
lems, increased levels of fatigue, sleep disturbances, and
problems in coping with reduced physical and psychosocial
functioning. Patients with cognitive disturbances, serious
psychopathology, or emotional instability that might im-
pede participation or patients needing intensive medical
treatment were excluded. The medical ethics committee of
the University Medical Center Utrecht and the local
research ethics committees approved the study.

Recruitment and allocation

Cancer survivors were informed about the study by various
methods, including leaflets handed out by oncologists and
general practitioners, information in the local newspapers,
and through the internet. After written consent, eligible
subjects were scheduled for baseline measurements and
randomized to PT or PT+CBT. By design, PT and PT+
CBT were balanced in each center. Randomization at group
level was applied; in each center, consecutive groups of
eight to 12 eligible subjects were assigned to the randomly
determined treatment to ascertain adequate numbers of
participants in each group. Prior to enrolment of partic-
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ipants in the study, an independent researcher randomly
determined the sequence of interventions at each center
using a randomization list. Until the first session, partic-
ipants were blinded to the rehabilitation group they were
allocated to. Since PT+CBT and PT were open-label
treatments, participants and therapists could not be blinded
once the intervention started. Figure 1 shows the flow of
participants through the trial.

Intervention

The present intervention has been described in detail
elsewhere [18, 35].

Both components, PT and CBT, were based on principles
of self-management [9], i.e., goal selection, information
collection, information processing and evaluation, decision
making, action, and self-reaction. The intervention took
place in groups of eight to 12 cancer survivors. PT was
supervised by two physical therapists and CBT by a
psychologist and a social worker. All therapists involved
were trained to apply the standardized intervention proto-
col. They were experienced in their profession and in the
field of cancer rehabilitation.

Physical training Physical training (twice weekly, 2 h per
session) consisted of a personalized exercise program based
on baseline exhaustive exercise testing. Each session
consisted of individual exercise [aerobic bicycle training
(30 min) and muscle strength training (30 min)] followed
by group sports (60 min). During the training, the
participants used heart rate monitors, the Borg Scale for
dyspnea and fatigue [6], and training logs to monitor and
evaluate their performance and received feedback, infor-
mation, and support from their therapists in regulating their
performance.

Aerobic bicycle training Intensity was determined using the
Karvonen formula [15] that uses the peak heart rate
(HRpeak) obtained from baseline exhaustive exercise testing
and the heart rate at rest (HRrest) to calculate the training
HR (HRtr). Exercise training was performed at a HRtr of
[HRrest+40% to 50% of (HRpeak−HRrest)] during the first
4 weeks and was gradually increased to [HRrest+70% to
80% of (HRpeak−HRrest)] in week 12.

Muscle strength training Resistance exercise of lower and
upper extremities was based on the baseline 1−repetition
maximum (1-RM). Training intensity started at 30% of the
1-RM during the first week and was increased until 50% to
60% of 1-RM in week 12.

Group sports Sports, such as badminton, soccer, swim-
ming, and balancing games were performed with the aim

being to promote enjoyment of sports and overcome any
lack of confidence patients may have felt about exercising.

Cognitive-behavioral intervention This (once a week, two
hours per session) was based on a cognitive-behavioral
problem-solving protocol for individual cancer patients [24]
and a group problem-solving protocol [34]. This problem-
solving training showed to have beneficial short- and long-
term effects for cancer survivors in quality of life [25].
Furthermore, it has been effectively applied for a variety of
mental health problems, such as depression and anxiety,
and medical conditions including diabetes, back pain,
arthritis, hypertension, headaches, and obesity [10, 23].
During CBT, the participants learned to apply self-manage-
ment skills [9] in striving for personal goals (e.g., in
physical activity, work, household, hobbies, family relation-
ships, and social contacts). Generalization to daily life
during and after rehabilitation was promoted by practicing
activities during sessions and by homework assignments
(maximally 30 min weekly). The first 3 weeks focused
primarily on exchanging participants’ experiences with
cancer, psycho-education about stress, relaxation, fatigue,
exercise physiology, illness perceptions, and on promoting
optimism and self-efficacy for self-management. From
week 4 onward, participants were primarily trained in
applying self-management skills to realize personal goals
by practicing the following steps in the circular problem-
solving process: (1) problem orientation; (2) problem
definition and formulation and goal setting; (3) generation
of alternative solutions (brainstorming); (4) decision-making;
and (5) solution implementation and verification.

Outcomes

Socio-demographic and medical data were collected using a
self-report questionnaire. Medical data were confirmed by
the referring physicians.

Quality of life was assessed by the multidimensional
European Organization for Research and Treatment of
Cancer Quality of Life Questionnaire C30 (EORTC QLQ-
C30) [1], which assessed cancer-specific quality of life. The
EORTC QLQ-C30 is a reliable and valid instrument that
has been used in many studies evaluating clinical and
psychosocial interventions with cancer patients [1, 3, 19].
The 30-item EORTC QLQ-C30 incorporates a global
quality of life scale and five functional scales, namely,
physical functioning, social functioning, role functioning,
emotional functioning, and cognitive functioning, and three
symptom scales, fatigue, pain, and nausea and vomiting. In
this study, we report the results of the global scale, the
functional scales, and one symptom scale (i.e., fatigue)
since these scales are most relevant for participants who
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Fig. 1 Flow of the participants
through the study. PT+CBT
physical training plus cognitive-
behavioral therapy, PT physical
training
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have already completed primary treatment for cancer. After
applying a linear transformation procedure according to the
EORTC QLQ C-30 manual, the scores of the scales ranged
from 0 to 100. A higher score represents a higher quality of
life at the global and functional scales and a higher level of
fatigue. The Cronbach’s alphas in the present study were
high for each of the seven scales (0.7–0.9) at all
measurement occasions. Differences of at least ten points
were classified as a minimum clinically meaningful change.
Changes of less than ten points were regarded as clinically
irrelevant, and changes of more than 20 points were classed
as large effects [27].

The 12-item Physical Activity Scale for the Elderly
(PASE), a valid and reliable questionnaire [31] was used to
assess whether the participants maintained being physical
active once the program was completed. Questions deal
with physical activities, such as leisure, sports, occupation-
al, housework, and gardening. The questionnaire records
the frequency of participation in these activities over the
preceding 7 days. Scoring procedures were derived from
motion sensor counts, physical activity diaries, and a global
activity self-assessment. The total PASE score is computed
by multiplying the amount of time spent in each activity by
the item weights and summing over all activities. The PASE

generates a single composite score of physical activity that
ranges from 0 to 400.

Data analysis

For a comparison between the randomized groups on the
primary outcome global quality of life, a sample size of 64
participants in each group was estimated to detect a
moderate effect-size (d=0.50) at post-intervention with a
power of 0.80 and a two-tailed alpha of 0.05. Accounting
for an estimated dropout of 10%, 71 participants in each
group were needed.

The effect of PT+CBT compared to PT on quality of life
was tested at post-intervention and 3- and 9-month post-
intervention according to the intention-to-treat principle.
Longitudinal analyses were conducted, using linear mixed-
effects models while taking the different levels (training
group, participant, and time) into account. The Akaike
Information Criterion was used as a measure of fit of the
models with a lower value indicating a better fit. To
determine whether changes in quality of life were main-
tained from post-intervention to 9-month post-intervention,
statistical testing was performed to examine whether the

Table 1 Baseline characteristics

Variable Overall (n=147) PT+CBT group (n=76) PT group (n=71)

Age (years) 48.8±10.9 47.8±10.5 49.9±11.3
Sex
Female 123 (83.7) 66 (86.8) 57 (80.3)
Educational level
Low 20 (13.6) 6 (7.9) 14 (19.7)
Middle 72 (49.0) 40 (52.6) 32 (45.1)
High 55 (36.8) 30 (39.5) 25 (35.2)
Marital status
Married/living together 104 (70.7) 53 (69.7) 51 (71.8)
Employed at diagnosis 107 (72.8) 54 (71.1) 53 (74.6)
Body mass index (kg m2) 27.5±6.2 27.4±6.7 27.7±5.8
Type of cancer
Breast 82 (55.8) 48 (63.2) 34 (47.9)
Hematological 23 (16.6) 15 (19.7) 8 (11.3)
Gynecological 17 (11.6) 6 (7.9) 11 (15.5)
Urogenital 9 (5.5) 3 (3.9) 6 (8.5)
Lung 4 (2.7) 2 (2.6) 2 (2.8)
Colon 3 (2.0) 1 (1.3) 2 (2.8)
Other 9 (6.2) 1 (1.3) 8 (11.3)
Type of treatment (>3 months ago)
Surgery 126 (85.7) 64 (84.2) 62 (87.3)
Chemotherapy 100 (68.0) 55 (72.4) 45 (63.4)
Radiotherapy 84 (57.1) 43 (56.6) 41 (57.7)
Time post-treatment (years) 1.3±1.7 1.2±1.3 1.4±2.1

Data are presented as mean±standard deviation for continuous variables and frequency (percentage) for categorical variables.
PT+CBT physical training plus cognitive-behavioral therapy, PT physical training
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regression coefficients were different. In these analyses, the
program accounts for missing data based on the observed
data. Statistical analysis was performed using R software,
version 2.5.1. (www.r-project.org). Two-sided significance
tests were used (α<0.05).

Results

Table 1 presents the baseline characteristics of the study
participants. The groups were balanced on all socio-
demographic and medical variables. Both, PT+CBT and
PT participants completed 83.5% of 24 physical training
sessions (PT+CBT, 20±4.7; PT, 20±5.2), and PT+CBT
participants completed 82.4% of 12 cognitive-behavioral
sessions (9.9±2.4). Of the PT+CBT participants, 92.1%,
88.2%, and 85.5% completed the assessments at post-
intervention and 3- and 9-month post-intervention, respec-

tively. Of the PT participants, 93.0%, 91.5%, and 81.7%
completed the assessments at post-intervention and 3- and 9-
month post-intervention, respectively (Fig. 1). One partici-
pant, assigned to PT, collapsed during the intervention and
deceased at the first-aid station. Autopsy showed that death
was caused of by a cardiac arrest as result of a hemorrhage
from a residual carcinoma in the participants’ left primary
bronchi. The physicians judged that the death was not
related to the exercise. No further adverse events were
reported.

Table 2 shows the descriptive study measures over the 1-
year study period. Multilevel linear mixed-effects models
revealed no significant differences in changes from baseline
to post-intervention and to 3- and 9-month post-interven-
tion in global quality of life between PT+CBT and PT
(Table 3). The physical, role, emotional, cognitive, and
social functioning subscales and the fatigue subscale all
demonstrated the same pattern of change. Significant

Table 2 Quality of life (EORTC-QLQ-30) and physical activity (PASE) over the 1-year study period

Baseline
Mean (SD)

Post-
interventiona

Mean (SD)

Increase of >10
pointsb N (%)

3-month post-
intervention
Mean (SD)

Increase of >10
pointsb N (%)

9-month post-
intervention
Mean (SD)

Increase of >10
pointsb N (%)

Global quality of life
PT 57.7 (16.7) 74.1 (14.8) 39 (59) 71.1 (18.7) 33 (51) 70.2 (18.2) 30 (52)
PT + CBT 56.5 (18.4) 71.3 (16.4) 39 (56) 66.5 (20.7) 28 (42) 67.9 (19.6) 30 (46)
Physical functioning
PT 73.9 (14.2) 84.1 (12.0) 34 (52) 83.6(16.3) 33 (51) 85.2 (14.6) 31 (53)
PT + CBT 71.7 (13.3) 85.5 (10.5) 46 (66) 83.8 (13.3) 37 (55) 82.5 (15.6) 36 (55)
Role functioning
PT 59.6 (24.2) 74.0 (24.3) 37 (56) 74.9 (23.4) 36 (54) 77.0 (24.5) 36 (62)
PT + CBT 55.0 (24.2) 75.2 (20.0) 49 (70) 67.4 (24.0) 36 (55) 70.8 (26.2) 37 (57)
Emotional functioning
PT 63.6 (21.0) 76.0 (19.4) 29 (44) 76.4 (21.0) 28 (42) 75.3 (23.2) 24 (41)
PT + CBT 60.7 (22.1) 75.8 (18.9) 37 (53) 73.6 (19.2) 31 (48) 70.6 (22.5) 26 (40)
Cognitive functioning
PT 66.9 (24.6) 76.5 (21.9) 32 (48) 76.7 (21.8) 34 (52) 79.0 (21.1) 28 (48)
PT + CBT 62.3 (27.0) 72.4 (21.0) 34 (49) 72.9 (24.2) 34 (51) 73.3 (22.6) 32 (54)
Social functioning
PT 64.5 (26.4) 83.8 (20.5) 41 (62) 81.8 (24.4) 41 (63) 82.8 (23.3) 34 (59)
PT + CBT 61.4 (27.4) 81.2 (19.6) 45 (64) 75.6 (23.3) 41 (61) 80.0 (24.5) 37 (57)
Fatigue
PT 49.0 (22.0) 31.0 (18.6) 48 (73) 33.3 (20.6) 44 (68) 35.6 (22.7) 37 (64)
PT + CBT 52.8 (24.5) 34.8 (17.5) 47 (67) 37.5 (24.1) 44 (66) 36.2 (25.3) 41 (63)
Physical activity
PT 110.0 (57.4) 136.8 (78.1) – 118.0 (72.3) – 140.4 (87.1) –
PT + CBT 116.1 (60.5) 140.5 (77.5) – 140.3 (81.3) – 138.9 (80.9) –

PT: n=71 at baseline, n=66 at post-intervention, n=65 at 3-month post-intervention and n=58 at 9-month post-intervention; PT+CBT: n=76 at
baseline, n=70 at post-intervention, n=67 at 3-month post-intervention and n=65 at 9-month post-intervention
EORTC-QLQ-30 European Organization for Research and Treatment of Cancer Quality of Life Questionnaire C30 (range, 0–100), PASE Physical
Activity Scale for the Elderly (range, 0–400), SD standard deviation, N number of participants, PT physical training, PT+CBT physical training
plus cognitive-behavioral therapy
a The intervention period comprised twelve weeks.
b Note that a change of 10 points represents a clinically-important difference.
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improvements (p<0.001) in global quality of life and in the
other domains of quality of life were found in the PT group
and in the PT+CBT group immediately following the
intervention and at 3- and at 9-month post-intervention
compared to pre-intervention. Almost all of these improve-
ments were larger than ten points, which is considered to be
clinically relevant [27]. In both PT and PT+CBT, the short-
term improvements in all domains of quality of life were
maintained from post-intervention to 9-month post-inter-
vention except for a statistically significant but not
clinically relevant decrease in global quality of life of
PT participants (p=0.04, 3.9-point difference). Figure 2
shows the changes of quality of life, physical function-
ing, emotional functioning, and role functioning from
baseline to 9-month post-intervention by intervention
assignment.

Similar to the findings on quality of life, changes in
physical activity were not different between PT+CBT and
PT (Table 3). Significant improvements (p<0.05) in
physical activity were found in the PT and in the PT+
CBT groups immediately following the intervention and at
3- and at 9-month post-intervention compared to pre-
intervention, except for PT at 3-month follow-up. At 9-
month post-intervention, physical activity levels were not
different to post-intervention (p=0.9 and p=0.8 for PT+
CBT and PT, respectively).

Discussion

In contrast to our hypothesis, but in line with the short-term
effects, no long-term additional positive effect was found on
quality of life when our physical training program was
complemented with cognitive-behavioral therapy. Our find-
ings are also not consistent with previous reports, suggesting
that the effect of cognitive-behavioral therapy may become
more prominent over longer follow-up times [2, 25]. An
explanation may be that the physical training intervention
in the present trial comprised a self-management approach.
It has been shown that including social-cognitive compo-
nents, such as self-management, in an intervention may
have positive effects on quality of life in cancer patients
[12]. Furthermore, PT was offered in a group format that
provides opportunities for social interaction, social com-
parison, and group support that might improve self-efficacy
and subsequently quality of life [12]. Possible differential
effects between physical training and cognitive-behavioral
therapy might be diminished by integrating social-cognitive
components into the physical training in a standardized
way.

Recent reviews and meta-analyses showed that physical
training has beneficial short-term effects on cancer survi-
vors’ quality of life [20, 30]. However, evidence for the
durability of these beneficial effects is limited [20]. Our
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Fig. 2 Mean changes of quality
of life, physical functioning,
emotional functioning, and role
functioning measured using the
European Organization for Re-
search and Treatment of Cancer
Quality of Life Questionnaire
C30 from baseline to 9-month
post-intervention by intervention
assignment. Changes are based
on linear mixed-effects models.
The dashed line represents the
minimally clinically important
difference. PT physical training,
PT+CBT physical plus cogni-
tive-behavioral therapy
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results indicate that the positive short-term effects of
physical training on quality of life were maintained at
follow-up. Quality of life of the cancer survivors partici-
pating in our study was improved following 12-week
self-management physical training consisting of aerobic
training, resistance exercise, and group sports. Nine months
after the intervention, improvements in global quality of
life, physical, role, emotional, cognitive, and social func-
tioning and fatigue were sustained and remained clinically
relevant. Only participants in the PT group reported a
decrease in global quality of life from post-intervention to 9-
month post-intervention. However, this small decrease was
not clinically relevant, and the improvement in global
quality of life at 9-month post-intervention was still
clinically relevant compared to pre-intervention. Global
quality of life at 9-month post-intervention of PT partic-
ipants was comparable to that of PT+CBT participants.
Moreover, the participants maintained their physical activity
levels once the program was completed.

Three other studies [4, 11, 22] reported long-term results
following an exercise intervention for cancer patients who
had completed their cancer-related treatment. Similar to our
findings in a mixed group of cancer survivors, Milne et al.
[22] showed that quality of life of breast cancer survivors
was improved directly after and 3 months following a 12-
week combined aerobic and resistance exercise intervention.
Contrary to the findings in the present trial, they reported that
quality of life still increased from post-intervention to 3-
month post-intervention. This effect may be partly due to the
attention given to the participants during regularly telephone
calls (every 3 weeks) during follow-up, whereas we did not
approach our participants during follow-up. Daley et al. [11]
showed a beneficial effect on breast cancer survivors’
quality of life directly following an 8-week physical
training program when compared to control. Results were
not maintained at 4-month follow-up. To date, only one
study included a 1-year follow-up [4]. Their 7-week group
rehabilitation program, however, did not lead to improve-
ments in quality of life on the short- and the long-term. This
could well reflect the short duration of the intervention and
the low intensity of the program, which included only four
information sessions, three coping skills training sessions,
and four light-intensity physical training sessions.

To appreciate the findings, some aspects of the study
need to be addressed. Strengths of the present study were
the length of follow-up, the use of intention-to treat
analyses, the supervised, standardized intervention, the
large sample size, high attendance rates, and low drop-out
rates. A limitation of the study was the lack of a control
group for the long-term effects. We included a waiting-list
comparison group for the evaluation of the effects imme-
diately after our intervention and showed significant
improvements in quality of life in the intervention condition

compared to control [16, 17]. However, for feasibility
reasons, due to the fact that cancer survivors were highly
motivated to attend an exercise intervention [32] and that
alternatives were available in The Netherlands, a control
group could not be assessed at 3- and 9-month post-
intervention. Therefore, we cannot definitely conclude that
the improvements in quality of life at the end of the follow-
up period are specific to our intervention. Nonetheless,
considering that quality of life was significantly and
clinically relevantly improved directly following the inter-
vention compared to waiting-list control patients and that
these improvements were maintained at 9-month post-
intervention, it seems plausible that the beneficial long-
term effects are not simply attributable to the passage of
time and may likely be a consequence of the intervention.

The changes of quality of life in PT+CBT and PT were
of a similar magnitude. It is unlikely that including more
subjects in the study would have changed the conclusion that
cognitive-behavioral therapy did not add to the beneficial
effects of physical training. This is illustrated by a post-hoc
power analysis using the change scores found in the present
study: More than 1,100 participants per group would have
been required to show statistically significant differences in
improvement of quality of life between PT+CBT and PT. It
is doubtful whether a significant difference in this study
would have sufficient clinical relevance. The fact that adding
cognitive-behavioral therapy did not have additional effects
does not allow the conclusion that cognitive-behavioral
therapy by itself may not improve quality of life in cancer
survivors, as we did not include a group who received
cognitive-behavioral therapy alone in our design.

Participants in the trial were well motivated to participate
in the intervention and applied for participation on their
own initiative. In addition, their attendance rates remained
high during the intervention. Their quality of life appeared
to be low at baseline. The results can be generalized to
cancer survivors with physical and/or psychosocial prob-
lems who voluntarily apply for a physical training program.

In conclusion, the short- and long-term quality of life of
cancer survivors improved following participation in a
physical training program. Adding cognitive-behavioral
therapy to this supervised group-based self-management
physical training appears not to further enhance the
beneficial effects of physical training alone. Physical
training should be considered as a useful component in
the standard care for cancer survivors. Physicians should
encourage participation in physical exercise programs.
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