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Background. In parallel with the rising incidence of cancer and improved treatment, there is a continuous increase in
the number of patients living with cancer as a chronic condition. Many cancer patients experience long-term disability
and require continuous oncological treatment, care and support. The aim of this review is to evaluate the most recent
data on the effects of rehabilitation among patients with advanced cancer.

Material and methods. A systematic review was conducted according to Fink’s model. Only randomized controlled
trials (RCTs) published in 2009-2014 were included. Medline/PubMed and Cochrane databases were searched; five
groups of keywords were used. The articles were evaluated for outcome and methodological quality.

Results. Thirteen RCTs (1169 participants) were evaluated. Most studies were on the effects of physical exercise in
patients with advanced cancer (N =7). Physical exercise was associated with a significant improvement in general
wellbeing and quality of life. Rehabilitation had positive effects on fatigue, general condition, mood, and coping with
cancer.

Conclusions. Rehabilitation is needed also among patients with advanced disease and in palliative care. Exercise
improves physical performance and has positive effects on several other quality of life domains. More data and RCTs
are needed, but current evidence gives an indication that rehabilitation is suitable and can be recommended for patients

ABSTRACT

living with advanced cancer.

As the incidence and prevalence of cancer increases,
so does the number of patients living with cancer as
a chronic condition. Patients also live longer with
advanced cancer (i.e. locally advanced or metastatic
incurable cancer) than in previous decades [1]. Thus,
the need for rehabilitation among patients with
advanced cancer will increase. Since advanced cancer
is rarely compatible with employment and since the
condition may consume considerable healthcare
resources, a major public health concern arises. Timely
rehabilitation at appropriate volumes could save
healthcare costs [2], ensure better functional capacity,
maintain the quality of life (QoL), and provide an
opportunity for independent life for the patient [3].
The number of elderly cancer survivors will
increase as the population ages. Elderly patients with

cancer usually have more severe impairments and
comorbidities than younger patients [4] and thus the
rehabilitation needs of the elderly are different from
those of younger patients [5]. Prevention and man-
agement of pain, fatigue, deconditioning, functional
impairment, cognitive decline, and peripheral neu-
ropathy appear to be the most effective measures to
prolong the active life expectancy of elderly patients
with advanced cancer [6].

Comorbidities in patients with advanced cancer
are associated with a need for physical rehabilitation,
for emotional, family-oriented rehabilitation, and for
participation in physical-related rehabilitation activi-
ties [7]. Rehabilitation of cancer patients aims at
reducing the impact of disabling and limiting condi-
tions resulting from cancer and its treatment. It aims
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at enabling patients to regain their social integration
and participation in societal life [8].

For many people with advanced cancer, survival
means living with a chronic and complex condition.
Many patients end up with long-term disabilities
requiring ongoing care and support. Since these
impairments are often undetected or untreated, dis-
ability may ensue [3]. The symptoms and impair-
ments may be related to the cancer itself but also to
the treatments, as well, and the occurrence of
treatment-related impairment among cancer survi-
vors may increase in parallel with the number of
treatments [9,10].

Functional impairment is often accompanied
with significant psychosocial morbidity [1]. Up to
15-25% of people with advanced cancer experience
depression, and many experience anxiety, pain, and
fears triggered by the uncertainties of a diag-
nosis of advanced cancer [11,12]. Patients with pro-
gressive disease experience also muscle weakness,
which impacts adversely on their autonomy and
QoL [13].

Improved oncological treatment adds years to the
life of patients with advanced cancer. It has also been
shown that rehabilitation can add life to those years
[6]. Research stresses the need for rehabilitation also
among patients with advanced disease, but at the
same time rehabilitation is not used sufficiently [3].
The reasons for its suboptimal use are a lack of infor-
mation about the benefits of rehabilitation, a lack of
referrals by oncologists, and a lack of resources [1].

The aim of this review is to systematically evalu-
ate what is known about rehabilitation of patients
with advanced or chronic cancer, what kind of reha-
bilitation is currently available for this patient group,
what are the needs for rehabilitation among these
patients, and to identify where more research is
needed in the future.

Material and methods
Databases

This report is based on a systematic data review. The
data were collected from the Medline/PubMed and
Cochrane databases, and the review of the literature
was carried as described by Fink [14]. The main
focus was on the most recent literature and on
studies published in 2009-2014 (until September
22,2014).

Search terms and inclusion criteria

The following search terms were used: “advanced”
AND “cancer” AND “rehabilitation”; “chronic”
AND “cancer” AND “rehabilitation”; “palliative”
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AND “cancer” AND “rehabilitation”; “supportive
care” AND “advanced cancer”; “advanced” AND
“breast cancer” AND “rehabilitation”.

The terms “advanced AND cancer AND rehabilita-
tion” and “chronic AND cancer AND rehabilitation™
gave most of the hits. We also examined the evolution
of the number of studies published from 1990 to
2014. There were very few previous research reports
before the year 2000 (Figure 1).

The inclusion and exclusion criteria for selection
of the articles are presented in Table 1.

Data extraction

The search results yielded titles of articles. Articles
whose titles did not fit the research topic or did not
respond to the study questions were excluded. Arti-
cles on pharmacological or radiation treatment of
cancer and articles on treatment models were also
excluded. Thereafter, only articles which referred to
advanced/chronic/palliative cancer and rehabilitation
were included.

The titles and abstracts of all included studies
were checked for relevance concerning the research
topic. Randomized controlled trials, controlled clini-
cal trials, and systematic reviews were included at
first. Two authors (M.S. and R.N.) assessed indepen-
dently the identified titles and abstracts and made
proposals to include or exclude these articles. A third
author (T.S. for palliative articles, and L.P. for all
other articles) evaluated these two independent
proposals and made the final decision of inclusion or
exclusion of the articles based on the inclusion
and exclusion criteria (Table I). Each reviewer
assessed the studies for relevance and methodologi-
cal quality.

Thereafter key data from each study were
extracted and transferred to a table with predesigned
headings. All authors read the selected articles and

Search results in 1990-2014
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Figure 1. Number of published articles by search terms in
1990-2014. 1=Advanced AND cancer AND rehabilitation,
2 = Chronic AND cancer AND rehabilitation, 3 = Palliative AND
cancer AND rehabilitation, 4 = Advanced AND breast cancer
AND rehabilitation, 5 = Supportive care AND advanced AND
cancer, 6 = All Cochrane search hits.
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Table I. Inclusion and exclusion criteria for selection of articled
included in the review.

Inclusion Exclusion

Studies on advanced cancer
or palliative care and
rehabilitation

Published 2009-2014

Randomized controlled trials

Incomplete studies

Non-English articles

Non-controlled or
non-randomized studies

Case reports of single patients
or clinical practice

Studies on adult (18 years
and over) cancer patients

presentation
Abstract and full text Treatment protocols and
available models

came to consensus on the final selection of pertinent
articles.

Description of data and databases

A total of 4863 studies were originally identified by
search terms in the Medline/Pubmed and Cochrane
databases.

Medline/Pubmed. In total 4796 articles were found.
Of these, 597 were included based on the first inclu-
sion criteria, after reading of the titles there were 147
potentially suitable articles left, and after removal of
duplicates, 75 articles remained for abstract review.
Finally, 34 articles were left for full text reading.

Cochrane. Thirty-nine articles were found. Of these,
19 were approved after review of the inclusion crite-
ria. Of these, four were duplicates. After abstract
review, 14 articles were left for full test reading.

In total, 48 studies were selected for full text read-
ing, and finally, 13 RCT studies (1169 participants)
were selected for this review (Table II). In addition,
17 suitable good quality reviews were identified, and
all of them are included in this article.

Assessment of methodological quality

The methodological quality of the articles was
assessed independently by R.N. and M.S., who used
the AMSTAR method (A MeaSurement Tool to
Assess systematic Reviews). This method has origi-
nally been developed to evaluate the methodological
quality of systematic reviews [15], but it is also used
to evaluate the quality of individual clinical studies.
It comprises 11 concise criteria; each criterion is
given a score of 1 if it is met or a score of O if it is
not met, or if it is unclear or not applicable. The
individual scores are then added to give a final score.
An AMSTAR score of 8-11 implies high quality, 47
medium quality, and 0-3 poor quality.

Results
Characteristics of studies

The 13 included studies are summarized in Table II.
Seven of the included RCTs were based on physical
exercise intervention [16-19,21-23] alone or as a
part of the rehabilitation. Most studies included
mixed diagnostic groups of patients with advanced
cancer.

Two studies [24,25] were based on self-
management rehabilitation of patients with advanced
breast cancer. One study [2] focused on the cost-
effectiveness of rehabilitation and one on swallowing
rehabilitation [26] of patients with head and neck
cancer, one on cognitive-behavioral intervention
[27], and one on psycho-education [28]. There were
five studies from USA and Canada, six from Europe
(two from the Nordic countries), and two from Asia.
The mean sample size of the intervention and control
groups was 90 (range 24-231) patients. All patients
were adults (> 18 years).

The studies were rated according to AMSTAR
from 7 to 10 and had high (N=10) or medium
(N = 3) methodological quality. None of the system-
atic reviews reported conflicts of interest as currently
required. AMSTAR was highly feasible and appli-
cable to systematic reviews of RCTs.

Physical exercise interventions

The physical exercise studies originated from 2010
to 2014 (N =7 studies and n=596 patients). The
studies included patients with mixed diagnostic
groups of advanced cancer, e.g. breast, prostate and
hematological cancer.

Physical exercise had a beneficial impact on the
physical wellbeing, fatigue, depression, and overall
QoL [16,17]. Patients with advanced cancer experi-
enced improved functional mobility following exer-
cise rehabilitation [17] and reduced anxiety, stress,
and depression. Fatigue, shortness of breath, consti-
pation, and insomnia were alleviated [18].

A combination of physical exercise and massage
reduced pain and improved mood in patients with
terminal cancer [19]. It increased muscle mass and
muscle strength, and improved physical function
[20]. Routine exercise reduced some of the compli-
cations associated with immobility (e.g. weakness,
poor cardiopulmonary function) [17]. In addition,
standardized resistive physiotherapy was feasible
during radiation therapy. It was associated with pre-
served physical wellbeing in patients with advanced
cancer [21].

Football training has been studied in men with
advanced prostate cancer undergoing androgen
deprivation therapy. Football training for 12 weeks
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Table II. The summary table for content and quality assessment of randomized controlled studies included in the review.

AMSTAR score and

Reference Sample size Topic Method Type of cancer Key findings/conclusion quality assessment
[2] Jones et al. N=41 The unmet needs of Randomized Hematological Rehabilitation intervention 8 high quality
Rehabilitation in rehabilitation and controlled and breast significantly reduced the

advanced, progressive, cost-effectiveness trial cancer unmet needs of cancer

recurrent cancer: of the Survivors.

A randomized rehabilitation Rehabilitation of patients

controlled trial with advanced cancer is
F Pain Symprom Manage probably cost-effective.

2013;46:315-25.
[16] Oldervoll et al. N =231 The impact of Randomized Cancer patients  Fatigue was not reduced but 10 high quality
Physical exercise for physical exercise trial with a life physical performance was

cancer patients with on functioning expectancy =2 significantly improved

advanced disease: and symptoms of years after 8 weeks of physical

A randomized cancer patients exercise.

controlled trial. Physical exercise might be a
Oncologist 2011;16:1649— suitable approach for

57. maintaining physical

capacity in cancer patients
with incurable and
advanced disease.

[17] Litterini et al. N=66 The impact of Randomized Advanced cancer Ten-week outcomes included 8 high quality
Differential effects of exercise on trial significantly increased

cardiovascular and physical function total score, increased gait

resistance exercise on in individuals with speed, and reduction of

functional mobility in advanced cancer fatigue.

individuals with Patients with advanced

advanced cancer: cancer appear to benefit

A randomized trial. from exercise for
Arch Phys Med Rehabil improving functional

2013;94:2329-35. mobility.

Neither resistance nor
cardiovascular exercise
appeared to have a strong
differential effect on
outcome.

The evidence underscores
the value of exercise for
promoting mobility
activities and symptom
management, which
contribute to QoL.

[18] Cheville et al. N=66 Home-based exercise Randomized Lung or At Week 8, the intervention 8 high quality

A home-based exercise program controlled colorectal group reported improved
program to improve trial cancer mobility, fatigue, and sleep
function, fatigue, and quality compared with the
sleep quality in patients conventional care group
with Stage IV lung and but did not differ on the
colorectal cancer: other measures.
A randomized A home-based exercise
controlled trial. program seems capable of

J Pain Symptom Manage improving the mobility,
2013;45:811-21. fatigue, and sleep quality

of patients with stage IV
lung and colorectal cancer.

[19] Lopez-Sendin et al. N =24 Physical therapy Pilot Terminal cancer The combination of massage 7 medium quality
Effects of physical therapy randomized and exercises can reduce

on pain and mood in clinical trial pain and improve the

patients with terminal mood of patients with

cancer: A pilot terminal cancer.

randomized clinical There was a sustained effect

trial. on reduced pain and
F Altern Complement Med psychological distress.

2012;18:480-6.

(Continued)
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Table II. (Continued)

Reference

Sample size Topic Method

Type of cancer Key findings/conclusion

AMSTAR score and
quality assessment

[21] Cheville et al.

Therapeutic exercise
during outpatient
radiation therapy for
advanced cancer:
Feasibility and impact
on physical well-being.

Am §J Phys Med Rehabil
2010;89:611-9.

[22] Uth et al.

Football training improves
lean body mass in men
with prostate cancer
undergoing androgen
deprivation therapy.

Scand J Med Sci Sports
2014;24(Suppl):
105-12.

[23] Jensen et al.

Exercise training in
patients with advanced
gastrointestinal cancer
undergoing palliative
chemotherapy:
A pilot study.

Support Care Cancer
2014;22:1797-806.

[24] Loh et al.

Effectiveness of a patient
self-management
programmes for breast
cancer as a chronic
illness: a non-
randomised controlled
clinical trial.

Cancer Surviv 2013;7:
331-42.

N=103 Therapeutic exercise Randomized
during trial
chemotherapy in
patients with
advanced cancer

N=80 Effects of Randomized

planned; recreational soccer controlled

N=67 in men with trial

reported prostate cancer
undergoing
androgen
deprivation
therapy

N=26 Exercise training in ~ Randomized
patients with pilot study
advanced cancer
undergoing
palliative
chemotherapy

N=147 Self-management of Non-
patients with randomized
advanced breast controlled

cancer clinical trial

Advanced cancer Standardized resistive
exercise intervention is
feasible during outpatient
radiation therapy and is
associated with preserved

physical wellbeing.

Prostate cancer The study will provide a
comprehensive
investigation into the
effects of a relatively brief
(12 weeks) and
medium-term (32 weeks)
exposure to physical
exercise on numerous
physiological outcomes.

The study has been
completed, but no full
study report is yet available.

Football training over 12
weeks improved lean body
mass and muscle strength
compared with usual care
in men with prostate
cancer receiving androgen
deprivation therapy.

Gastrointestinal ~ Resistance exercise training

cancer (RET) and aerobic exercise
training are feasible for
gastrointestinal cancer
patients undergoing
palliative chemotherapy.
The fatigue score of all
patients decreased.
Sleeping duration increased
in both groups and
muscular strength increased
in the RET group.

Both training programs seem
to improve cancer-related
symptoms and the physical
activities of daily living of
patients.

Breast cancer Preliminary evidence shows
that a 4-week period of
self-management
intervention enhances the
QoL of women with breast
cancer by enabling
patients to self-manage
activities related to
medical and emotional
functions. Management of
role tasks improves.

7 medium quality

8 high quality

7 medium quality

8 high quality

(Continued)
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AMSTAR score and

Reference Sample size Topic Method Type of cancer Key findings/conclusion quality assessment
[25] Gaston-Johansson N=110 Multimodal, Randomized Breast cancer The CCSP group (n=38) 9 high quality
et al. comprehensive controlled had significant
Long-term effect of the self-management study improvement in overall
self-management coping strategy QoL, health, and
comprehensive coping program (CCSP) functioning, and in the
strategy program on to improve the domains of socioeconomic
quality of life in patients quality of life and psychological/spiritual
with breast cancer (QoL) of breast well-being compared with
treated with high-dose cancer patients the control group (n = 35).
chemotherapy. CCSP is an effective coping
Psychooncology intervention and has
2013;22:530-9. potential as a self-
management program for
breast cancer survivors.
[26] Van Der Molen et al. N =49 early Preventive Randomized Head and neck The overall functional 8 high quality
Two-year results of a results; rehabilitation of prospective cancer problems at 1 and 2 years
prospective preventive =~ N =29 the swallowing trial after chemoradiotherapy
swallowing two-year function of were limited. The control
rehabilitation trial in results patients with group receiving routine
patients treated with advanced head swallowing exercises and
chemoradiation for and neck cancer the trial group, who
advanced head and receiving swallowing
neck cancer. exercises based on the
Eur Arch Otorhinolaryngol TheraBite® Jaw Motion
2014;271:1257-70. Rehabilitation System (E),
had similar results. There
was, however, a slight but
significant benefit favoring
the E-group regarding
weight gain at 2 years.
Both rehabilitation programs
were feasible and patient
compliance was good.
[27] Kwekkeboom et al. N=286 Cognitive-behavioral Pilot Lung, prostate, Cognitive behavioral 8 high quality
Pilot randomized intervention for randomized colorectal, or intervention may be an
controlled trial of a patients with controlled gynecologic efficacious approach to
patient-controlled advanced cancer trial cancer treating the symptom
cognitive-behavioral cluster of pain, fatigue,
intervention for the and sleep disturbances.
pain, fatigue, and sleep
disturbance symptom
cluster in cancer.
F Pain Symptom Manage
2012;44:810-22.
[28] Chan et al. N =140 Psychoeducational Randomized, Lung cancer There was a significant 10 high quality
Managing symptoms in intervention on controlled difference over time
patients with advanced the symptom trial favoring psychoeducational

lung cancer during
radiotherapy:
Results of a
psychoeducational
randomized controlled
trial.

F Pain Symptom Manage
2011;41:347-57.

cluster of anxiety,
breathlessness and
fatigue, compared

with usual care

intervention over usual
care. There were
significant beneficial
effects in the patterns of
changes in the following
symptoms, assessed
individually:
breathlessness, fatigue,
anxiety and functional
ability.

Psychoeducational
intervention is a promising
for of treatment for
relieving the symptom
cluster and the
individually assessed
symptoms.
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improved lean body mass and muscle strength com-
pared with usual care [22].

Both resistance training and aerobic exercise
training were feasible for patients with advanced gas-
trointestinal cancer undergoing chemotherapy, and
training seemed to improve cancer-related symptoms
as well as the patients’ physical activities of daily
living [23].

Overall, physical activity was effective in main-
taining the QoL of patients with advanced cancer
[16], and maintained the independent function for
as long as possible. Home-based exercise improved
mobility, reduced fatigue, and improved the sleep
quality of patients with advanced cancer [18]. Reha-
bilitation reduced the unmet needs of cancer survi-
vors and was also cost-effective [2].

Self-management of breast cancer patients

The self-management programs of breast cancer sur-
vivors improved the QoL of patients compared with
usual care. These programs helped patients to manage
the numerous medical, emotional, and role tasks on
their own better than patients not attending these
programs. Self-management enabled people with
chronic cancer to live their lives effectively [24].

Educational information, cognitive restructuring,
coping skills enhancement, and relaxation resulted
in significant improvement of overall QoL, health
and functioning. The socioeconomic, psychological,
and spiritual wellbeing of self-managing patients
with advanced breast cancer was better than of
controls [25].

Other aspects of rehabilitation

A study involving patients with advanced head and
neck cancer examined the impact of two different
interventions for swallowing rehabilitation [26]. Pre-
treatment rehabilitation was feasible and could improve
the functional outcomes of patients. Further, a form
of cognitive-behavioral intervention reduced the pain,
fatigue, and sleep disturbances experienced by patients
with different types of advanced cancers [27].

Rehabilitation in palliative care

A form of psycho-educational intervention reduced
the breathlessness, fatigue, and anxiety experienced
by patients with lung cancer [28]. The input of a
multidisciplinary team was beneficial with regard to
the psychological wellbeing and QoL of hospice
patients and reduced significantly the unmet need for
supportive care of cancer patients [2].

Most of the rehabilitation studies in palliative and
hospice care are based on physical therapy (typically,
massage and exercise training). Exercise programs

improved cancer-related symptoms and the patients’
physical activities of daily living. These programs
enabled patients to cope better with their everyday
life [19,23]. Also home-based exercise programs
appeared to improve the mobility, reduce the fatigue,
and improve the sleep quality of patients with
advanced cancer [18].

Discussion

This systematic review shows that there are few stud-
ies on the impact of rehabilitation on patients with
advanced cancer. The available results suggest that
physical and psychosocial rehabilitation can improve
symptom control, physical function, psychological
wellbeing, and the QoL of this patient group. Physi-
cal rehabilitation is beneficial even in the palliative
stage of cancer.

The current evidence on the effects of rehabilita-
tion is, however, based on small studies, usually with
only a limited number of patients. The results of
these small studies are probably suggestive at best,
and no definitive conclusions can be drawn. More
data are needed.

From the quality point of view of the studies, the
numbers of included studies and participants were
small and the attrition rates in many studies were
high. In some studies the results were not reported
according to intention-to-treat principle and there
was some variation of the methodological quality
across the studies.

The quality of the studies was evaluated according
to AMSTAR summary score. AMSTAR proved easy
to apply to systematic reviews of randomized studies.
The fact that it has been validated, gives credibility
to its use as a quality assessment tool. Although sum-
mary scores may mask inherent strengths and weak-
nesses of systematic reviews, these scores can also
prove to be helpful in informing decision making.

Goals of rehabilitation of patients with advanced cancer

Since patients with advanced cancer experience sig-
nificant physical and psychological morbidity,
minimizing disability and distress is very important
[11]. Patients also require ongoing care and support,
which need to be well-coordinated, prevention-
focused, and involve ongoing surveillance while min-
imizing and managing co-morbidities and any
long-term adverse effects of treatment [29]. Pain,
fatigue, dyspnea, and anxiety are common symptoms
among patients with advanced cancer. Healthcare
providers need to be aware of these problems and be
sensitive to assessing, preventing, and treating these
symptoms which have a profound negative impact of
the QoL of these patients [24].



For patients living with advanced cancer, the
rehabilitation goals are usually different from those
of cured survivors. The main aim is often to help the
patient to live a good life irrespective of disabilities.
The goal of rehabilitation may help a person to regain
control over many aspects of his life and to remain
as independent and productive as possible [3,30].

The goal of rehabilitation is to minimize the
adverse consequences of treatment and to support
the psychosocial adaptation of the patient. Most
interventions are intended for patients after their ini-
tial diagnosis and treatment. However, when long-
term survival is uncertain or impossible, the right
concept would be to focus on good living short-term.
The role of relatives, friends, and caregivers is crucial
[11,31].

Different cancers and associated conditions
require different means and approaches of rehabilita-
tion. Rehabilitation must thus be individualized and
flexible. It is also important to evaluate the goals of
rehabilitation frequently and to reset the rehabilita-
tion targets accordingly.

Benefits of rehabilitation of patients with advanced
cancer

Rehabilitation of cancer patients is intended to sup-
port the hopes of patients and their families and to
maintain and improve the patients’ QoL [32]. Reha-
bilitation improves the physical, social, and psycho-
logical endurance of patients. This will help patients
to cope with the limitations caused by the cancer and
its treatment. Rehabilitation helps patients to become
more independent and less reliant on caregivers and
to adjust to actual, perceived, and potential losses
caused by advanced cancer. Rehabilitation can also
reduce the number of hospitalizations [3].

Psychosocial rehabilitation can also improve the
patients’ physical condition. Patients with untreated
depression or anxiety may be less likely to continue
health promoting habits and take their cancer medi-
cation e.g. because of fatigue or a lack of motivation.
They may also withdraw from family and other social
support systems, which means that they will not ask
for the emotional and financial support they need to
be able to cope with their cancer. This may, in turn,
increase stress and feelings of despair [33].

Physical exercise rehabilitation may provide
substantial physiological and psychological benefits
for cancer patients [34]. Exercise reduces anxiety,
stress, and depression [35]. Lung cancer patients
who exercise experience positive changes in exercise
capacity, symptoms, and some domains of health-
related QoL [8,36]. Versatile and multi-disciplinary
physical rehabilitation clearly supports independent
living, physical fitness, and overall wellbeing also
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among patients with advanced cancer [16,17,20],
and it reduces some of the complications associated
with immobility [17]. Based on these results we feel
confident in stating that exercise complemented with
psychological support supports the survival of cancer
patients.

It is important to realize that rehabilitation activi-
ties are not linked to any specific facility or hospital.
Home-based exercise programs appear to improve
mobility, reduce fatigue, and improve sleep quality
of patients with advanced cancer [18]. Rehabilitation
could thus have an instrumental role in the manage-
ment of patients with progressive, advanced cancer.
This raises the question of whether rehabilitation
activities should be instituted early in the course of
the disease and be continued throughout the whole
cancer continuum. For patients with advanced dis-
ease, it might be possible and feasible to implement
a rehabilitation program where rehabilitation is initi-
ated systematically while the patient is hospitalized.
Hospital-based rehabilitation would benefit patients
with obvious physical disadvantages and side effects
of cancer or its treatment (e.g. [26]). Hospital-based
rehabilitation would also support the principle of
continuity of the care. As the importance of rehabili-
tation is emphasized, the patient will be more eager
to continue different forms of rehabilitation through-
out the duration of the disease.

There is also undisputable evidence that psycho-
educational rehabilitation boosts physical and men-
tal wellbeing, and reduces fatigue and anxiety among
lung cancer patients [29]. Self-management pro-
grams improve the QoL of patients with advanced
breast cancer. Self-management empowers patients
with chronic cancer to live their lives effectively
[24]. More research is, nevertheless, needed on
how different rehabilitation models affect the over-
all wellbeing of patients with different types of
cancer.

The most useful components of rehabilitation of
patients with advanced cancer are not known. The
ultimate goal, nevertheless, is to provide comprehen-
sive and effective multi-professional rehabilitation
also for this patient group. In addition to support
provided by medical and nursing staff, effective and
appropriate rehabilitation might include psychologi-
cal and physical support and support by peers. Provi-
sion of detailed information tailored to the needs and
receptive capacity of the patient is a natural part of
rehabilitation, as well.

We found no adverse effects related to or caused
by rehabilitation. All studies reported positive find-
ings. There may, however, be reporting bias, i.e. only
positive studies may have been published. On this
basis, we can safely talk only about the benefits of
rehabilitation — rather than the effects. The physical



626 M. R. ¥. Salakari et al.

and psycho-educational rehabilitation and self-
management programs do not have apparent adverse
effects. Physical rehabilitation, in particular, pro-
duces a number of benefits for the patients.

Rehabilitation in palliative care

A large multicenter study including 461 advanced
cancer patients showed that although the difference
in the QoL (the primary endpoint of the study) was
non-significant between groups receiving early pallia-
tive intervention versus standard cancer care, early
palliative care for patients with advanced cancer was
associated with benefit to some patients [37]. These
interventions also include a rehabilitative attitude
and maintenance of physical and psychosocial
performance.

In palliative care, exercise programs have benefi-
cial effects on fatigue and QoL [38]. Palliative care
rehabilitation programs affect positively the symp-
toms, physical functioning, functional capacities,
muscle strength, emotional wellbeing, QoL and even
mortality and morbidity of cancer patients [39]. For
patients who are unable to undertake traditional
forms of exercise, neuromuscular electrical stimula-
tion may provide an alternative method of enhancing
leg muscle strength [13]. Exercise and rehabilitation
are indeed very important approaches in hospice care
and for palliation, but more controlled studies are
needed to better assess the role of rehabilitation in
palliative patient care [39,40].

Patients in palliative care benefit from physio-
therapy and different types of art therapy, including
music therapy. Music and voice therapy may be used
as a form of rehabilitation in all stages of palliative
care, because these forms of therapy may alleviate
physical and psychological anxiety and pain [41,42].
The importance of early palliative care and rehabili-
tation for patients with advanced cancer has been
recently emphasized [28,37].

Spiritual and social needs can be met with focus
group meetings. These meetings may be attended not
only by patients and nursing staff but also, and
importantly, by family members, spouses, and volun-
teer workers. At these meetings the persons convene
for sharing thoughts of hope: hope for good care,
hope for life continuing despite the cancer disease,
hope for good hospice care [43].

Rehabilitation in palliative care units demonstrate
that effective nurturing the idea of living instead of
waiting for deterioration and death carries a strong
rehabilitative effect. It is important to empower
patients, and the role of healthcare professionals is
to support patients’ self-care. The basic idea of reha-
bilitation is not to work for but to work with the
patient [44].

Rehabilitation of patients with advanced cancer:
Considerations for the future

It is obvious that more high-quality studies with large
sample sizes are needed, although current evidence
clearly indicates that same forms of rehabilitation
(physical, psychological, and social support) used
after primary treatment are effective for patients with
advanced disease.

The Cancer Society of Southwest Finland has
long-term experience of rehabilitation of patients
with advanced cancer. It has become evident that the
key forms of intervention for optimal patient reha-
bilitation and adaptation are cognitive, psychosocial,
and peer support. Rehabilitation may take the form
of functional activities and different elements of art
(e.g. painting, literature, music, and voice control).
Information and peer support help the rehabilitee to
accept cancer as a part of life, to improve coping
skills, and to enhance a sense of coherence and
empowerment [38,39].

In Finland, the concept of rehabilitation has also
been introduced in palliative care units and hos-
pices, since patients in palliative care have several
rehabilitation needs related to their activities of daily
living, disruption of usual routines and roles, and
anxieties about being a burden to others. Important
targets for rehabilitation in this patient group are
alleviation of pain and easing of the burden of care-
givers [3]. If these rehabilitation needs are not
adequately identified, patients will receive only sub-
optimal help in living and coping with their
disabilities.

The future of cancer rehabilitation should rest on
a multi-professional and multi-faceted approach with
focus on the support of the patient’s physical, psy-
chological, and social wellbeing, i.e. the patient’s
condition and needs. This does not belittle the impor-
tance of physical rehabilitation emphasized [40].

Implications for future research

This review has its strengths and limitations. The
systematic literature review used precise inclusion
and exclusion criteria, the AMSTAR measurement
tool was used to verify the quality of the review, and
several keywords were used.

However, the data on advanced cancer rehabilita-
tion are limited, studies are heterogeneous, and the
results are by necessity summarized only briefly. The
number of studies on rehabilitation in advanced can-
cer is limited and most studies are relatively small.
More studies are needed to determine which sub-
populations of patients with advanced cancer benefit
from specific forms of rehabilitation, which
interventions are the most effective, how individual



rehabilitation needs are met, and how the effective-
ness of rehabilitation should be measured.

Most of the evidence on the effects of rehabilita-
tion is based on different forms of physical activity.
Still, more research is needed to establish the optimal
type of exercise training, the optimal setting for deliv-
ery, and the safety of different interventions for dif-
ferent cancer patient populations.

Further studies are also needed to establish which
kind of rehabilitation best alleviates pain and fatigue
and supports the independence and QoL of patients.
More data are needed to assess the cost-effectiveness
of rehabilitation among patients with advanced
cancer.

The challenge for the future is to design rehabili-
tation based on the individual cancer patient’s needs.
Assessment of the needs and appropriate tools to
perform these assessments are needed.

Conclusions

Rehabilitation is needed for patients with advanced
disease and in palliative care. Exercise improves
physical performance and has positive effects on sev-
eral other domains of QoL. Effective rehabilitation
also improves the overall QoL.

More data and RCTs are needed on the efficacy
and the safety of rehabilitation of patients with
advanced cancer. The current evidence, albeit lim-
ited, gives an indication that rehabilitation can be
recommended for patients with cancer as a chronic
condition and for cancer patients in palliative
care.
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