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Objective: This focused review examines randomized controlled studies included by the term “cancer rehabilitation”
in PubMed. The research questions concern the type of interventions performed and their methodological quality.
Design: Using the Medical Subject Headings (MeSH) terms:
neoplasm AND rehabilitation, all articles with randomized
controlled studies that included adult cancer patients, written in English, were extracted from PubMed. Papers covering physical exercise, psychiatric/psychological treatment or
social support only were excluded as they had been reviewed
recently. Abstracts and papers were assessed by 3 pairs of
reviewers, and descriptive information was extracted systematically. Methodological quality was rated on a 10-item
index scale, and the cut-off for acceptable quality was set at
≥ 8.
Results: A total of 132 (19%) of the 683 identified papers
met the eligibility criteria and were assessed in detail. The
papers were grouped into 5 thematic categories: 44 physical; 15 art and expressive; 47 psycho-educative; 21 emotionally supportive; and 5 others. Good quality of design was
observed in 32 studies, 18 of them uni-dimensional and 14
multi-dimensional.
Conclusion: Published randomized controlled studies on
cancer rehabilitation are heterogeneous in terms of content
and samples, and are mostly characterized by suboptimal
design quality. Future studies should be more specific and
well-designed with sufficient statistical strength.
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INTRODUCTION
With ongoing improvements in prognosis for major cancer
types from the early 1970s, the rehabilitation of cancer patients (RCPs) has become of clinical importance. An accepted

definition of RCPs is provided by DeLisa in 2001: “Cancer
rehabilitation is a concept that is defined by the patient and
involves helping a person with cancer to obtain maximum
physical, social, psychological, and vocational functioning
within the limit by the disease and its treatment” (1, p. 970).
The World Health Organization’s (WHO) report on disability
subsequently presented a wider definition of rehabilitation as
“a set of measures that assist individuals who experience, or are
likely to experience, disability to achieve and maintain optimal
functioning in interaction with their environments” (2, p. 96).
Typically RCPs occurs for a specific period of time, and can
involve both single and multiple interventions delivered by a
single professional, or a team of rehabilitation workers. RCPs
may be needed from the acute or initial phase immediately after
recognition of cancer as well as later on in the post-acute and
maintenance phases.
With these definitions, this study reviewed the content,
results, and methodological quality of the randomized controlled trials (RCTs) on RCPs in PubMed. A further reason
for carrying out this review was the recent request by Alfano
et al. (3) concerning revitalization of the link between cancer
survivorship and cancer rehabilitation, and their presentation
of a new model of comprehensive cancer rehabilitation involving a multidisciplinary team of providers (3). At the same time
a closely related request was raised from both Nordic and
European quarters (4). Finally, a recent Cochrane review (5) of
multidimensional rehabilitation programmes for adult cancer
survivors had reached the same conclusions as Alfano et al.
The first RCT of RCPs was noted in PubMed in 1979, and at
the end of 1989, 21 RCTs had been recorded in that database.
However, the annual number of studies has increased and, as of
June 2012, a total of 616 RCTs concerning RCPs are cited in
PubMed. The PubMed database is delivered by the US National
Library of Medicine, it is free of charge and easily available,
and therefore widely used as a tool by clinicians and clinical
researchers. Since RCTs have the highest evidence level and the
number of such papers found was more than 600, we decided to
study only RCTs of RCPs published in English and registered
in PubMed from 1990 to 2011. Our study should be considered
as a focused review not fulfilling all the specific methodologi-
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cal demands needed for a systematic review according to the
STrengthening the Reporting of OBservational studies in Epidemiology (STROBE) or Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) designs. We reviewed
papers on RCPs using RCTs with the aim of answering the following research questions: (i) What kinds of interventions have
been published? (ii) What characterizes the quality of the research
designs used in these studies?
METHODS
Literature search
A search of PubMed was carried out in order to identify relevant articles related to RCPs. “Cancer rehabilitation” is not a Medical Subject
Headings (MeSH) term, and therefore neoplasm was used as the main
MeSH term, covering all cancer diagnoses, and rehabilitation as the
second MeSH term. By using only 2 MeSH terms in combination the
search was broadened optimally. The following limitations were also
defined: studies of humans, RCTs, all adults aged ≥ 19 years, from 1
January 1990 to 31 December 2011, published in English.
Selection criteria
Studies with interventions involving medical and surgical treatments and procedures were excluded. Due to recent reviews, we also
excluded interventions concerning the following themes: physical
exercise alone, psychiatric/psychological treatment, social support
only, or artificial nutrition only (6–9). Observational and case-control
studies without randomization were excluded due to the number of
RCT papers.
Reviewers’ evaluating procedures
Six reviewers operated as 3 pairs of evaluators, and all reviewers held
PhDs in oncology, 2 as doctors, and 2 as instructors in physical activities, 1 as a nurse, and 1 as a social worker. First, all abstracts were
distributed at random (every third paper to each pair) between 3 pairs,
and they were scanned for fulfilment of inclusion and exclusion criteria.
If the criteria were unclear in the abstract, the full paper was examined.
Each pair of reviewers resolved any disagreement between themselves
by discussion. If they still disagreed the study was evaluated by one
of the other pairs. Each pair read the full-text papers allotted to them
by included abstracts, and eventual disagreements in the evaluations
were settled in the same way as for the abstracts.
A registration form for major variables was developed, and data
were extracted from each paper and rated according to predefined
categories. Collected data were stored on separate extraction sheets
for each paper, and then merged.
Identification of papers
The PubMed search identified 683 RCT papers, and based on the
selection criteria 414 (61%) of the retrieved abstracts were excluded

from further review. A set of 269 (39%) full-text papers was then left
for evaluation, and 137 (51%) of these papers were excluded since
closer inspection showed that they did not meet our selection criteria.
This examination left 132 full-text papers for intensive studies (19%
of the initially identified papers).

RESULTS
Characteristics of the randomized controlled trial papers
The characteristics of the studies were based on the total
numbers of participants and, in all subgroups, the mean age,
gender, and diagnosis were specified.
Of the 132 papers, only 11 (8%) used the term “rehabilitation” in the title. The number of participants in the groups
varied from 10 to 921, with a total number of 16,331 reporting
184 different types of interventions (Table I). There were 40
studies with 130 or more participants (at least 65 in each group,
which is the minimally necessary sample size when 2 groups
are compared) and 92 with fewer than 130 participants (number
not shown in tables). Only 16 (12%) studies were published
between 1990 and 1999, 30 (23%) between 2000 and 2004,
and 86 (65%) between 2005 and 2011.
Study interventions
Based on their content and interventions the studies were
grouped into 5 thematic groups (Table I), as follows:
I. Physical interventions included physiotherapy, endurance
exercise and strength, flexitouch, massage, elastic sleeve,
finger acupressure, lymph drain, pelvic muscle exercise,
reflexology, shoulder exercises, vacuum erection devices,
yoga, and relaxation. This category contained 44 studies
(33%) and 56 interventions (30%).
II. Art and expressive interventions concerned music therapy,
art therapy, dance and movement, expressive writing,
imagery, and reading, with 15 studies (11%) and 17 interventions (9%).
III. Psycho-educative interventions included self-care instructions, cognitive behavioural treatment, sleep education,
and stress management, relating to 47 studies (36%) and
70 interventions (38%).
IV. Emotionally supportive interventions covered support
groups, emotional support, support for family, and hope
intervention programme with 21 studies (16%) and 33
interventions (18%).

Table I. An overview of intervention types in the 132 selected papersa

Group

Thematic groups

I
II
III
IV
V
Total

Physical interventions
Art and expressive interventions
Psycho-educative interventions
Emotional supportive interventions
Other interventions

Studies
n (%)

Interventions
n (%)

Studies with quality
score ≥ 8
n (%)

44 (33)
15 (11)
47 (36)
21 (16)
5 (4)
132 (100)

56 (30)
17 (9)
70 (38)
33 (18)
8 (5)
184 (100)

9 (28)
1 (3)
15 (47)
6 (19)
1 (3)
32 (100)

The first intervention listed in studies with 2 or more interventions (see Table II) decides the thematic group in this table.

a
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Yes

No

Yes

Yes

Yes
Yes

Yes
Yes
Yes
Yes
Yes
Yes

Unclear
Yes
Yes

Yes

2

9

1
8
Yes
Yes
Yes
Yes
Yes
Yes

No
Yes
Yes

Yes

2

8
2
No
Yes
Yes
Yes

Treatment
settinga
Non-responds
described
Intent to treat
Blinded
Used valid
assessment tools
Power calculated
Follow-up
Measure time
adequate
Population
criteria
described
Component of the interventions

As shown in Table II 17 of the studies assessed a mixed group
of cancer diagnoses and 12 studies assessed interventions for
breast cancer, 2 for prostate cancer, 1 study covered colorectal
cancer and another lymphomas, each with both genders.
Respondents of both sexes were found in 16 studies, 13
studies examined females only, and 3 studies reported on
males only.
A similar number of studies took place at the time of primary
treatment (n = 12) and the time after primary treatment (n = 15),
while 4 studies were conducted during and after primary treatment, and for 1 study the time of assessment could not be
identified (Table II). Only 1 of the papers was published in the
1990s (20), 8 between 2000 and 2004, and 23 between 2005
and 2011. Close to half of the GQ studies were from the USA

Ref
Country

Other characteristics

Inclusion criteria
clearly described
Situation at
baseline described

The 32 GQ studies assessed 50 interventions, and the characteristics of these interventions were as follows: 21 studies
concerned 1 intervention (uni-dimensional) compared with
standard or usual care, 11 studies compared 2 or more types
of interventions (multi-dimensional) and, among them, only
4 compared the interventions with standard care (Table II).
Three studies got maximum GQ ratings: Korstjens et al. (16)
and Sharp et al. (18) in group I, and the study by Kissane et
al. (40) in group III (Table II).
The GQ group consisted of 18 uni-dimensional (intervention
compared with treatment-as-usual) and 14 multi-dimensional
(2 or more interventions compared). The study by Sharp et al.
(18) was uni-dimensional, while those by Korstjens et al. (16)
and Kissane et al. (40) were multi-dimensional.

Numbers of studies,
mean age, years,
gender and diagnosis
of the samples

Characteristics of good quality studies

Table II. First authors, component of interventions, characteristics and quality index score in each study according to categories I–V

The rating of the methodological quality of the papers was
based on the criteria published by Iles et al. (10, 11). Their
approach included scoring of 10 quality items for each paper
(Appendix I). Based on the scorings of the 2 reviewers, each
paper was rated within a range of scores from 0 (poorest quality) to 10 (best quality). Since we mainly were interested in
studies with good design quality, we applied a cut-off at the
75th percentile with total score of ≥ 8 as definition of “good
quality” (GQ) paper. Accordingly, papers with scores < 8 were
defined as “less good quality” (LGQ) papers.
Based on this dichotomy, 100 papers (76%) were classed as
LGQ and 32 (24%) studies as GQ. Only the latter papers are
described in further detail here.
The 32 GQ papers belonged to the following thematic
groups: 9 to group I (3 also used interventions from other
categories), 1 to group II, 15 to group III (2 also used interventions from other categories), 6 to group IV, and 1 to group V.

Quality
Index scores

Assessment of scientific quality

99

Studies with contents in category I: Physical interventions
Box et al., 2002 (13) Elective physiotherapy
n = 65
Australia
intervention. (IG 1) vs Instructions IG 1 = 37/IG 2 = 38
book for exercise. (IG 2).
Mean age 56
Female
Breast cancer
Cheung et al., 2003 Progressive muscle relaxes
n = 59
(14)
programme (IG 1)* vs standard
IG 1 = 29/SC = 30
Hong Kong
care (SC)*.
Mean age 58
Male
Prostate cancer
Lauridsen et al.,
Physiotherapy 2 weeks (IG 1) and n = 139
2005 (15)
7 weeks (IG 2) after surgery.
IG 1 = 67/IG 2 = 77
Danmark
Mean age 54
Female
Breast cancer

Assessmentsb

V. Other interventions (n = 5) included food and nutrition
(fish-oil, diet), lifestyle interventions, hypnosis, and smoking cessation contained by 5 studies (4%) and 8 interventions (5%).
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Component of the interventions

Numbers of studies,
mean age, years,
gender and diagnosis
of the samples

Korstjens et al., 2008 Physical training and cognitive(16)
behaviour training (IG 1) vs
The Netherlands
physical training (IG 2).

n = 147
IG 1 = 76/IG 2 = 71
Mean age = 50
Male and female
Mixed diagnosis
May et al., 2008 (17) Physical training (IG 1) and
n = 147
The Nederlands
physical training with cognitive
IG 1 = 71/IG 2 = 76
behavioural training (IG 2).
Mean age 50
Male and female
Mixed diagnosis
Sharp et al., 2009
Psychological effects of reflexology n = 183
(18)
in early breast cancer.
IG 1 = 66/IG 2 = 61/
UK
SC = 62
Mean age = 59
Female
Breast cancer
Study with contents in category II: Art and expressive interventions
Monti et al., 2006
Psychosocial group with
n = 111
(19)
mindfulness based art therapy (IG IG 1 = 55/IG 2 = 56
USA
1) vs wait-list group (IG 2).
Mean age 54
Female
Mixed diagnosis
Studies with contents in category III: Psycho-educative interventions
Greer et al., 1992
Adjuvant psychological therapy
n = 174
(20)
(IG 1) vs standard care (SC).
IG 1 = 72/SC = 84
UK
Mean age 52
Male and female
Mixed diagnosis
Wengström et al.,
Nursing intervention using Orem’s n = 134
2001 (21)
self-care theory (promoting of
IG 1 = 67/SC = 67
Sweden
behaviours) as a framework (IG 1) Mean age 61
vs standard care (SC).
Female
Breast cancer
Courneya et al., 2003 Group psychotherapy with exercise n = 108
(22)
3–5 times week (IG 1) and weekly IG 1 = 60/IG 2 = 48
Canada
group psychotherapy (IG 2).
Mean age 52
Male and female
Mixed diagnosis

Ref
Country
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Yes
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Yes
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3

4

1

2

2

2

2
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9

8

8

9

10

8

10
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1

1

1

1
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Hartmann et al.,
2007 (30)
Germany

Armes et al., 2007
(29)
UK

Zhang et al., 2006
(28)
USA

Ream et al., 2006
(27)
UK

Rummans et al.,
2006 (26)
USA

Yates et al., 2005
(25)
Australia

Miaskowski, 2004
(24)
USA

Given et al., 2004
(23)
USA

Ref
Country

Table II. Contd.

Cognitive behavioural education
(IG 1) vs standard care (SC).

n = 237
IG 1 = 118/SC = 119
Mean age 60
Male and female
Mixed diagnosis
Psycho-educational for pain control n = 174
(IG 1) vs standard care (SC).
IG 1 = 93/SC = 81
Mean age 59
Male and female
Mixed diagnosis
Psycho-educational intervention
n = 109
(IG 1) consisting of individualized IG 1 = 55/SC = 54
fatigue education and support
Mean age (Unclear)
programme delivered in the clinic Female
and by phone vs standard care
Breast cancer
(SC).
Physical training, cognitive
n = 103
behavioural training, information IG 1 = 49/SC = 54
and emotional support (IG 1) vs
Mean age 60
standard care (SC).
Male and female
Mixed diagnosis
Psycho-education providing
n = 103
psychological support and coaching IG 1 = 48/SC = 55
participants in self-care (IG 1) vs
Mean age 57
usual care (SC).
Male and female
Mixed diagnosis
Group counselling with combined n = 29
pelvic floor muscle exercises (IG
IG 1 = 14/SC = 15
1) and support group vs standard
Mean age 62
care (SC).
Male
Prostate cancer
Psycho-educative intervention (IG n = 55
1) vs standard care (SC).
IG 1 = 28/SC = 27
Mean age 59
Male and female
Mixed diagnosis
Step-by-step inpatient rehabilitation n = 197
(IG 1) vs conventional inpatient
IG 1 = 98/SC = 99
rehabilitation (SC).
Mean age 56
Female
Breast cancer

Component of the interventions

Numbers of studies,
mean age, years,
gender and diagnosis
of the samples

Yes
Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes
Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes
Yes

Yes

Measure time
adequate.
Population
criteria
described

Yes

Inclusion criteria
clearly described
Situation at
baseline described

No
No

Yes

Yes
Yes

Yes
Yes
Yes

No

Yes
No

Yes
Yes
Yes

No

Yes
Yes

Yes
Yes
No

Yes

Unclear
Yes

Yes
No
Yes

No

Yes

Yes

Yes

Yes
Yes¨

No

Yes
Yes

No
Yes
Yes

No

Yes
Yes

No
Yes
Yes

No

Yes

Non-responds
described
Intent to treat
Blinded

Yes

Yes

Used valid
assessment tools
Power calculated
Follow-up

3

1

2

1

1

1

3

1

Treatment
settinga

8

8

8

8

8

9

8

8

Quality
Index scores

3

3

1

1

3

1

1

1

Assessmentsb
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Numbers of studies,
mean age, years,
gender and diagnosis
of the samples

Elkins et al., 2008
(31)
USA

Mind-body therapy reducing the
frequency and severity of hot
flashes.

n = 60
IG 1 = 30 /SC = 30
Mean age 57
Female
Breast cancer
Ruland et al., 2010 Computer-supported interactive
n = 145
(32)
tailored patient assessment tool on IG 1 = 70 /SC = 75
Norway
patient care, vs standard care.
Mean age = 50
Male and female
Lymphoma
Studies with contents in category IV: Emotional supportive interventions
Herth, 2000 (33)
Theory driven nursing hope
n = 115
USA
intervention programme (IG 1) and IG 1 = 38/IG 2 = 37/
attention control group (IG 2) vs
SC = 40
standard care (SC).
Mean age 54
Male and female
Mixed diagnosis
Cotay et al., 2007
Brief psychosocial telephone
n = 305
(34)
intervention (IG 1) vs standard care IG 1 = 152/SC = 153
USA
(SC).
Mean age 54
Female
Breast cancer
Morey et al., 2009
Telephone counselling and mailed n = 641
(35)
print-based diet and exercise
IG 1 = 319/SC = 322
USA
intervention (IG 1) vs standard care Mean age 73
(SC).
Male and female
Breast + colorectal +
prostate cancer
Lengacher et al.,
Mindfulness-based stress reduction n = 84
2009 (36)
(MBSR) for survivors of breast
IG 1 = 41 /SC = 43
USA
cancer vs standard care.
Mean age = Unknown
Female
Breast cancer
Carson et al., 2009 Yoga of Awareness programme for n = 37
(37)
menopausal symptoms in breast
IG 1 = 17 /SC = 20
USA
cancer survivors vs standard care. Mean age = 54
Female
Breast cancer
Sabariego et al.,
Cost-effectiveness of cognitiven = 174
Epub 2011 (38)
behavioural group therapy for
IG 1 = 83 /SC = 91
Germany
dysfunctional fear of progression in Mean age = 54
cancer patients.
Male and female
Mixed diagnosis

Ref
Country
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No

Used valid
assessment tools
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Yes
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Yes
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2

2

2

2

1

1

1

2
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settinga

8

8

8

9

8

8

9

9

Quality
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1

1
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Component of the interventions

Numbers of studies,
mean age, years,
gender and diagnosis
of the samples

Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes

Yes

Yes

Yes

Yes

Yes

Measure time
adequate
Population
criteria
described

Yes

Inclusion criteria
clearly described
Situation at
baseline described

a

Yes

No

No

No
Yes

Yes
Yes
Yes

Unclear

Yes
Yes

Yes
Yes
Yes

Unclear

Yes

Yes

Yes

No

Yes

Unclear

Yes
Yes

Yes
Yes
Yes

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

Non-responds
described
Intent to treat
Blinded

Yes

Yes

Used valid
assessment tools
Power calculated
Follow-up

1. During treatment, 2. After treatment, 3. During & after treatment, 4. Unclear. b1. “Well-being”, 2. Functional, 3. Combination of 1 and 2.
Total number of participants. n = 6,094 (min/max group, n = 29/641). IG: intervention group; SC: standard care.

n = 543
IG 1 = 271/IG 2 = 272
Mean age 57
Male and females
Breast + prostate
cancer.
Studies with combination of contents from 2 or 3 categories
Kissane et al., 2003 Categories III and I
n = 303
(40)
Cognitive existential group therapy IG 1 = 154/IG 2 = 149
Australia
and relaxation classes (IG 1) vs
Mean age 45
Relaxation classes only (IG 2).
Female
Breast cancer
Stanton et al., 2005 Categories III and IV
n = 558
(41)
1) Standard National Cancer
IG 1 = 279/IG 2 = 279
USA
Institute print material or 2) standard Mean age 59
print material and peer-modelling
Female
videotape (IG 1) or 3) standard
Breast cancer
print material, videotape, 2 sessions
with trained cancer educators and
informational videotape (IG 2).
Carmack et al., 2006 Categories V and III
n = 134
(42)
Live style programme (IG 1) and
IG 1 = 43/IG 2 = 43/
USA
Cognitive educational support
SC = 48
program (IG 2) vs usual care (SC). Mean age 69
Male
Colorectal cancer
Johansson et al.,
Categories II, I and III
n = 481
2008 (43)
Individual psychological support
IG 1 = 134/IG 2 = 104/
Sweden
(IG 1), group rehabilitation (IG
IG 3 = 117/SC n = 126
2) and Individual psychological
Mean age 64
support with group rehabilitation
Male and female
(IG 3) vs standard care (SC).
Mixed diagnosis
Goedendorp et al.,
Categories I and IV
n = 240
2010 (44)
Physical activity to diminish
IG 1 = 77 /IG 2 = 82 /
The Netherlands
fatigue during cancer treatment
SC = 81
compared with cognitive behaviour Mean age = 56
therapy and brief nursing
Male and female
intervention in standard care.
Mixed diagnosis

Studies with contents in category V: Other interventions
Demark-Wahnefried Tailored intervention promoting
et al., 2007 (39)
healthy diet and exercise behaviour
USA
(IG 1) vs non-tailored intervention
promoting healthy diet and exercise
behaviour IG 2).

Ref
Country
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(n = 14), 13 from Europe, and 5 from other parts of the world
(Table II).
Measurements used in the good quality studies
Several instruments were used to assess the interventions used
in the GQ studies, and we grouped these instruments into 2
main categories of measurements: (i) instruments used to assess well-being as outcome were used in 16 studies (quality of
life, lifestyles, social relationships, psychological and cognitive
measurements, etc.); (ii) instruments used to assess functional
outcome were used in 15 studies (shoulder movement, physical
activity, physiotherapy with lymphoma, etc.). Of these 32 studies, well-being instruments were used in 16 studies, functional
instruments in one study, and a combination of both in 15 studies.
DISCUSSION
The main finding of this review is that papers registered in
PubMed published as RCTs on cancer rehabilitation are hetero
geneous in terms of samples and outcomes. The studies are
mostly characterized by “less than optimal” design quality.
Due to the heterogeneity of the research design, numbers of
participants, genders and measurements, it was not feasible
to perform any systematic or meta-analysis, hence we report
the findings in a focused manner. Therefore, we also recommend that the design of future studies of RCPs should be more
specific, multidimensional and well-planned.
This review, exploring RCTs studies of RCPs registered in
PubMed, included full-text reading of 132 RCTs. Thematically these papers were divided into 5 groups, among which
the groups of Physical and Psycho-educational interventions
were the largest, with 44 and 47 studies, respectively. Groups
II–IV have content focusing on general lifestyle improvement,
increased well-being or reduction of “distress”, defined as a
unpleasant emotional experience of psychological (cognitive,
behavioural, emotional), social, and/or spiritual nature (12),
while group I mostly focuses on functional measures.
Only 32 of the studies reach GQ score concerning design.
A common weakness in many studies was the lack of description or explanation of the baseline disability, which the study
wanted to change by its interventions. The authors seem to
presuppose that all cancer patients have similar problems,
mostly with lifestyle issues.
Another common weakness was the absence of statistical
power considerations concerning sample sizes, which is of
crucial importance for interpretation of group comparisons concerning outcome variables. Our analyses showed that 92 (70%)
of the studies had less than 130 participants usually needed for
safe comparison of 2 groups (65 × 2). If studies with smaller
group sizes show significant statistical group differences, they
are of clinical significance, but there is a considerable risk of
lacking significant differences due to small sample size (type
II statistical error).
Based on the explanations given by the authors of the papers
evaluated, most of them focused on supportive interventions
J Rehabil Med 47

for cancer patients rather than rehabilitation, and almost half
of the studies were conducted during the period of primary
cancer treatment. Most of the authors claimed to fulfil the
criteria of rehabilitation interventions, although they did not
fulfil the definition of RCPs given by DeLisa (2, p. 96). We
find it challenging that lifestyle interventions are classified
as RCPs, although we admit that the WHO definition accepts
as rehabilitation all interventions that reduce disability to
achieve and maintain optimal functioning in interaction with
the environment.
Most of the authors stated that their interventions improved
health for the participants during the study period. On the other
hand, the long-term effects of the interventions are unknown,
since the majority of studies had either no follow-up or just a
short follow-up period. The samples frequently showed selection bias and since they regularly lack attrition analyses, their
external validity is open for discussion.
Using an index score for evaluating the quality of the
studies, we categorized only 24% as GQ studies. This means
that 3 out of 4 studies had considerable problems, either of
design, material, methods or statistics. We consider this to be
a high proportion, but we do not have data from related fields
of investigation. Our findings also support the recommendations reported by Scott et al. (5) in their systematic review
of multidimensional rehabilitation programmes, namely that
researchers designing RCTs for RCPs should be more aware of
methodological issues in the future. In addition there is a need
to report more systematically and in more detail on sampling,
statistical power, attrition, as well as diseases and treatment
characteristics, such as time from diagnosis to interventions,
cancer treatment received, and disease and treatment status
during the intervention period.
Furthermore, functional impairment, assessment tools,
and inclusion and exclusion criteria were less than optimally
described and could definitely be improved and become more
standardized. These suggestions are in line with the recent
papers on the Nordic and European perspective on RCPs (3)
and from the USA (2).
We may speculate whether the heterogeneity of interventions classified as RCTs in PubMed may be consequences of
the rather wide and unspecific definitions of RCTs presented
in the Introduction. The inclusiveness of the WHO definition
of rehabilitation supports such heterogeneity (11), even if that
definition requires disability as the basis for rehabilitation. The
content of this definition states that the aim of rehabilitative
interventions is to mobilize the patient’s optimal functional
level to participate in the community.
In many of the studies reviewed there is lack of description
of the levels of impairment before the start of the interventions.
The main idea of many interventions seems to be secondary
prevention addressing risk factors for a future disease burden
caused by the cancer and/or its treatment, rather than to deal
with defined needs for rehabilitation due to limitations in
physical, psychological, social functions, or their combination.
The WHO definition indicates that rehabilitation can address a variety of functions with a consequent need for several
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types of interventions, and our findings based on the PubMed
database confirmed such a plurality. On the other hand, this
plurality may be considered problematic, since RCPs thereby
loses more of its cancer-specific content. In addition, many
cancer patients have complex functional impairments, which
require a combination of rehabilitative efforts, and we found
very few studies addressing such combinations.
Another perspective is related to PubMed methods of classification and characterization of the content of RCPs. This
might be one explanation for the inclusion of studies in our
search that barely concern rehabilitative interventions at all.
Study imitations and strengths
Using PubMed as the only database is a limitation of our study.
However, PubMed is a major literature base in medicine, and
frequently used, since it is free and easily accessible, and it is
therefore worth exploring. The review must be considered as
focused rather than systematic, identifying RCTs that will be
consulted by clinicians. Coverage of studies in English only
may be considered a limitation, since relevant papers could
have been published in other languages.
It was not possible to report the effectiveness of all the
interventions, since different studies concerned different
groups of cancer patients, sexes, age groups, and times in the
cancer trajectory. For example, among studies offering the
same type of interventions, some reported socio-demographics
and detailed cancer information, while others did not. Due to
limited methodological descriptions in the studies reviewed,
we have hardly been able to discuss the long-term positive or
negative impacts of the interventions on the cancer patients’
impairments.
Conclusion
This review highlights those RCTs under the heading of RCPs
in PubMed and recognizes that they cover a heterogeneous set
of uni- and multi-dimensional interventions that we classified
into 5 thematic groups. We observe that these interventions
are more focused on secondary prevention, lifestyle, and supportive care than on rehabilitation in the strict sense. Based
on our design quality index, only 24% of the included papers
reached “good quality” concerning research design and metho
dology. We therefore recommend that future studies of RCPs
should assess more specific factors related to the rehabilitation
of cancer patients.
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Appendix I. Quality assessment of the papers
Evaluation of the scientific quality of the papers was made using
adapted scores according to the criteria of Iles et al. (9–10) based on
10 items related to the design of the studies:
1.	Are the inclusion/exclusion criteria clearly described?
2.	Is the definition of the cancer patients’ situation at baseline
described clearly?
3. Is the measurement made at a suitable time in relation to the
research questions?
4. Are the important criteria (medical and demographic) of the
population described adequately?
5. Do the researchers use valid assessment tools?
6.	Has the power of the study population been calculated?
7. Is a follow-up evaluation after the pre- and post-intervention
presented?
8.	Is the description of the non-responders adequate?
9. Do the researchers mention “intention to treat”?
10.	Are the respondents blinded?
If item present, score 1, if not present, score 0, then sum scores of the
10 items to give the total quality score (range 0–10).

