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ABSTRACT

Objectives

Some two million people in the UK are living with and beyond cancer, with a third reporting a
diminished quality of life. The study seeks to identify effective non-pharmacological interventions to

improve the quality of life of cancer survivors.

Design A rapid review of published systematic reviews

Data Sources Databases searched included PubMed, Cochrane Central, EMBASE/MEDLINE, Web of

Science and Psych INFO.

Study selection

Published systematic reviews of randomised trials of non-pharmacological interventions for people
living with and beyond cancer were included; study participants were aged 18 or older and received
their cancer diagnosis in adulthood. Interventions located in any healthcare setting were included.
Reviews of alternative therapies or not reported in English were excluded. Two researchers

independently assessed titles, abstracts and the full text of papers and extracted the data.

Outcomes

The primary outcome of interest was any measure of global (overall) quality of life.

Analytic methods
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Study quality was assessed with the R-AMSTAR (Revised Assessment of Multiple Systematic Reviews)
and was considered in a thematic narrative synthesis, comparing effectiveness of non-

pharmacological interventions and the components.

Results

Of 12, 947 unique titles, 16 publications (five with high methodological quality) met study inclusion
criteria. There was little overlap in the primary papers considered across these reviews. Nine reviews
covered mixed tumour groups and seven focused on breast cancer. Face-to-face interventions were
often combined with online, telephone and paper-based reading materials. The emergent
classification of interventions included physical, psychological or behavioural, multidimensional
rehabilitation and online approaches. Yoga, specifically, and physical exercise, more generally, were

associated with consistent benefits for quality of life, as was cognitive behavioural therapy (CBT).

Conclusions

Exercise-based interventions were shown to be effective in the short (less than 3-8 months) and long
term, irrespective of the types of meta-analyses undertaken. CBT also showed benefits, especially in
the short term. The evidence for multidisciplinary, online, and educational interventions was

equivocal.
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ARTICLE SUMMARY

Strengths and limitations of this study

This systematic evidence synthesis provides information to carers and patients and
professionals about the effective elements of non-pharmacological interventions in cancer
survivors

Physical activity and cognitive behaviour therapies show benefits for quality of life
outcomes

Longer terms studies are needed and studies of greater methodological quality adopting
similar reporting standards

Definitions of survivor varied and more studies are needed for different types of cancer,
and for those with poor quality of life

More studies are needed investigating educational, online and multidisciplinary team
based interventions

This was a review of reviews, and we did not review individual studies focussed on a

specific cancers or staging

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

yBuAdod Aq parosrold 1sanb Ag 20z ‘6 |Udy uo /wod fwg uadolway/:dny woly papeojumod */TOZ J9qWSAON 82 U0 098ST0-2T0Z-uadolwg/9eTT 0T se paysiignd isiy :usdo rING


http://bmjopen.bmj.com/

©CoO~NOUTA,WNPE

BMJ Open

INTRODUCTION

Advances in public awareness, early detection and improved treatments mean that more people are
now living with and beyond cancer. For example, Cancer Research UK reports that 50% of people
diagnosed with cancer in England and Wales survive 10 years or more, and survival rates have
doubled over the last 40 years.' This group of survivors includes people at various stages of active

treatment, and those in remission, who are gradually restoring their social and occupational roles.

A significant proportion of cancer survivors experience poor quality of life.? The main causes of poor
quality of life include depression, anxiety, distress, fear of recurrence, lower levels of social support;
impacts on relationships, family, and social function; psychological and social needs, and problems
coping.” ® The process of diagnosis and treatment is traumatic and disruptive. It is not unusual for
cancer patients to experience distress. Common experiences in those living with and beyond cancer
include reduced physical ability, fatigue, changes in sexual activity and developing other medical
conditions that affect function for many years.?* If a person is suffering from fatigue, depression or
anxiety they are understandably less motivated to visit friends or engage in social activities; the
strain on marital relationships may lead to a loss of support; 25% of people who experience
difficulties have broken up with their partner as a result of cancer.’* Thus, the effects of cancer
extends beyond the diagnostic and active treatment phases. This review aims to gather the evidence
for practitioners, patients and their carers about effective non-pharmacological interventions to
improve quality of life in cancer survivors. We sought to summarise the effectiveness of

interventions and to provide a component analysis of the content of interventions.

METHODS

This review of reviews examined existing systematic reviews of non-pharmacological interventions

that include information on quality of life of those living with and beyond cancer.
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Inclusion and exclusion criteria

The study included any systematic reviews that explicitly reported randomised controlled trials.
Inclusion criteria were organised in accord with the PICO reporting structure (see Table 1). The
population of interest was people living with and beyond cancer, who were aged 18 years or more,

and who had received their cancer diagnosis as adults.

We defined non-pharmacological interventions as those that did not involve any drug or medicine,
but they could include educational, behavioural, psychosocial approaches or physical activity; we
excluded complementary and alternative therapies as defined by the NHS Choices resource °
However, we included physical activity and psychological approaches that were part of yoga based
interventions. Comparators were not specified for the purpose of the inclusion criteria of the review
of reviews, but comparators reported in the original reviews were considered in the analysis. The
primary outcome was quality of life (QoL) defined by physical, psychological and social functioning.
We reported only on studies that used an established and validated measure of global or overall
QoL; some of these were cancer specific. In the literature, the terms ‘Quality of Life’ and ‘Health
Related Qol’ are used interchangeably, therefore both are included under the term QoL in this
review. The study settings included any healthcare venue, such as hospital inpatient or outpatient

services, community services and included remote e-technology based interventions.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

yBuAdod Aq parosrold 1sanb Ag 20z ‘6 |Udy uo /wod fwg uadolway/:dny woly papeojumod */TOZ J9qWSAON 82 U0 098ST0-2T0Z-uadolwg/9eTT 0T se paysiignd isiy :usdo rING


http://bmjopen.bmj.com/

©CoOoO~NOUTA,WNPE

BMJ Open

Table 1: Application of the PICO search strategy

Population

Participants living beyond cancer, who have completed active
treatment with curative intent; aged 18 or more who received their
cancer diagnosis in adulthood.

Intervention

Non-pharmacological interventions. Psychological, Social and Physical
Activity, excluding complementary and alternative therapies or
medicines. Including yoga interventions with meditation, activity or

mindfulness.

Outcomes Quality of life.

Setting Any healthcare setting: hospital (in-patient or outpatient,
community or remote (e.g. using e-technology).

Study Design Systematic reviews that had explicitly searched for RCTs. To be

classified as a systematic review the following criteria were met:
- a systematic search strategy
- a screening procedure to identity relevant studies

- systematic data extraction and analysis procedures for RCTs

Data sources

We searched the databases PubMed, Cochrane Central, EMBASE/MEDLINE, Web of Science, The

Cumulative Index to Nursing and Allied Health Literature (CINAHL) and Psych INFO from inception to

June 2015. The final search strategy is shown in Annex 1. We consulted experts in the field to assess

completeness of the list of identified reviews, and where necessary, contacted authors to secure the

full text versions.

Study selection

Two authors (MD, JD) independently screened all titles and abstracts of studies identified by the

search strategy against inclusion and exclusion criteria, and, where necessary, the full text was read.

Discrepancies around inclusion were resolved by discussion or in consultation with a third author
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when required (KB). We searched the reference lists of all included reviews to identify any further
relevant reviews. The research team was not blinded to authors. Citations were downloaded and

managed in an Endnote library.

Data extraction

Two authors (MD, JD) independently extracted data from each of the eligible reviews into a purpose
built, pre-designed, structured template. The data extraction forms were then summarised in a
table (see online supplementary table) and reviewed independently by a third reviewer (KB)

Extracted data included the following information:

e Publication details: author, year, title, journal, country, format of publication.

e Study characteristics: number of primary studies, total number of participants, range of
publication dates, gender, age range of participants and socioeconomic data, primary
cancer site, length of time since final cancer treatment and type of treatment..

e Intervention design and evaluation: setting, description of the intervention and its
components: physical components, psychosocial components, educational components;
duration of intervention, follow up, number of treatment contacts, type of practitioner
providing treatment, mode of delivery of intervention, and any outcomes.

e Documents: Availability of treatment manuals.

e Results: Main outcome measures, secondary outcome measures, narrative findings,

adherence levels, patient satisfaction, effect sizes against intervention components.
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Assessment of methodological quality of included reviews

We used the R-AMSTAR (Revised Assessment of Multiple Systematic Reviews)® tool to assess the
methodological quality (see Table 2). This provides a raw score of 0 to 44. As there is no given
threshold to a high or low quality on the R-AMSTAR, we tested the sensitivity of using 50" centile
score as the threshold (22), resulting in 15 classified as high quality; using a threshold of 70™ centile
score (31) resulted in 6 papers classed as high quality. Reviews were classified as ‘high quality’ if they
scored as 33 or above (75" centile) as it better differentiated the highest quality studies from the

rest.

Data analysis and narrative synthesis

The intervention components were listed, followed by a narrative synthesis’ that including
understanding components of the interventions, exploring patterns of findings across studies and
within primary reviews, and giving greater weight to studies of higher quality in the interpretation of
the findings. Ultimately, the purpose is to put into text format the key findings from the most robust
evidence available, to guide treatment and future research recommendations. The synthesis sets
out reported effect sizes across studies, means and SD. Meta-analysis was not undertaken, due to
heterogeneity of methods, outcomes, reporting of effect sizes (9 reviews did not provide effect
sizes). The publications were segmented into those reporting meta-analyses to which the greatest
weighting was given in the synthesis and conclusions; some reviews did not undertake or report
meta-analyses and reported each study, trends and the range of effect sizes; a third group reported

no effect sizes but provided narrative statements.

Patient and Public Involvement
Patients and carers (and respective organisations) were involved in the design and development of

the programme development grant application (from which this review article paper is one output).
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Patients and carers attended all the steering group meetings and were an integral part of the
research team, commenting on and critiquing the inclusion and exclusion criteria, outcome
selection, and the acceptability and likely value of interventions. As part of the steering group, they
received and commented on study progression, and emergent findings, and reports. They are

integral to the dissemination plans including sharing the publication, but also helping

craft lay summaries of the overall research project and key findings.

RESULTS

Study selection

Electronic database searches yielded 12,947 unique reviews. From this 264 were included from the
title search, followed by 39 from the abstract search. After scrutinising the full texts, 16 previous

reviews entered this review (See Figure 1). The quality scores are shown in Table 2.
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provided?
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selection and data extraction?
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literature search performed?
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1
2
3 Was the status of publication 2 1 2 4 3 1 1 1 2 1 1 2 1 1 2
4 i.e. grey literature) used as an
5 inclusion criterion?
6
7 Was a list of studies included 3 2 2 4 4 1 1 1 2 2 1 2 1 3 1
8 and excluded) provided?
9 Were the characteristics of the 4 4 4 4 4 4 4 3 3 4 4 4 3 4 3
10 included studies provided?
i% Was the scientific quality of the 3 3 4 4 4 1 3 2 2 3 1 3 1 3 2
13 included studies assessed and

documented?
14
15 Was the scientific quality ofthe 3 3 3 4 4 1 3 2 1 3 1 2 2 4 3
16 included studies used
17 appropriately in formulating
18 conclusions?
19
20 Wereithe met-ho?ls used to 4 4 4 3 4 1 1 1 1 1 4 1 4 1 4
21 combine the findings of the

studies appropriate?
22
23 Was the likelihood of 2 3 2 2 4 1 1 1 1 1 3 1 2 2 3
24 publication bias assessed?
25 Was the conflict of interest 3 3 3 2 4 2 1 1 3 3 1 3 3 1 3
26 stated?
27
28 Total score/44 33 33 34 39 4 1 22 22 22 2 26 27 27 29 2 31
29 2 6 4 9
30 Quality Rating Low = <33; H H H H H L L L L L L L L L L
31 High = 33+)
32
33
34
35
36
37
38
39
40
41 Study characteristics
42
43
44 The types of intervention, settings, cancer type, measures of quality of life, and the key narrative
45
46 findings are reported in Table 3.
47
48
49
50
g; Participants
53
54
55 The total number of patients included in the reviews ranged from 262" to 7164.” Nine reviews
56
57 covered mixed tumour groups ° > 1¢1821 2 34 7 specifically focused on breast cancer, 8101115192022
58
59
60
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Intervention Type and Components

Face-to-face delivery of interventions was often combined with online delivery (two reviews); ** %

810192022

others included telephone communication (5 reviews) and printed information (two

1019

studies). Three reviews included interventions that provided supplementary compact discs,

81015 1121

manuals or video tools. Two reviews were from inpatient rehabilitation. None of the

reviews reported the use of structured manuals, and interventions were often not fully described or
broken down into different components, nor was there attention to a mechanism or theory of

change.

9121317192023 81012

Seven of the reviews focused on physical interventions, with three high quality

142022

and three lower quality reviews including yoga; three reviews were of psychosocial or

151822

behavioural interventions; and one review focused on online interventions including

connecting patients and online education *® (see Tables 3 & 4). One review compared multi-
dimensional versus mono-dimensional interventions ** and one tested multidisciplinary
rehabilitation models. ** The duration and frequency of the interventions varied greatly from a single

20 minute session™ to 60, weekly sessions.’

The most common component of physical interventions was aerobic exercise, > 12217202223 34

91213172022 1115182122

resistance/strength training. Psychological education and cognitive behaviour

15182122

therapy were the most utilised psychological and educational intervention. Peer support was

111622 Components of the interventions

often used as a psychological and a behavioural intervention.
were thematically organised into two groups (see Table 4 for a more detailed itemisation): biological
or physical actions (19 types of activity or diet change) and psychological, behavioural or educational

(24 types of intervention about mind and body: including cognitive behaviour therapy, psychosexual

therapy, coping, emotional support, relaxation, psychotherapy and psychosocial therapy, and social

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml 14
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cognition interventions, social support, guided imagery, self-management, use of peer support,

bibliotherapy, telephone and web-based interventions, return to work interventions).

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml
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Table 3: Characteristics of included reviews

Number of
primary studies

Review Aims of review

Participants

BMJ Open

Definition of 'survivor'Setting

Buffart et al, Systematic review of 16 papers on 13783 breast cancerDuring and post

2012" RCTs and meta- RCTs
analysis of the

effects of yoga in

cancer patients and

survivors.

Cramer et
al, 2012°

Systematic review & 10
meta-analysis of the

effects of yoga on
health-related

quality of life in

breast cancer

patients and

survivors.

Culos-Reed Determine the 13
et al, 2012 clinical significance
of patient-reported
outcomes from yoga
interventions
conducted with
cancer survivors.

patients during
and after
treatment.

Aged: 44-63
years.

treatment.

742 breast cancer Those who had
patients during orcompleted active

after treatment.

Aged: 44-63
years.

treatment before the
onset of the study.

474 mixed cancer After treatment

patients.

The majority
were breast
cancer patients
during and after

defined as 3 months
or more post
treatment.

Interventions
were face to
face, with
supplementary
CDs, manuals or
telephone calls.

Face to face,
with
supplementary
audio and video
tools or
telephone calls.

Intervention, duration
and frequencies

All included a yoga
program led by
experienced yoga
instructors with
physical poses
(asanas), breathing
techniques,
(pranayama), and
relaxation or
meditation (savasana
or dhanya).

Programme duration:
6 weeks to 6 months.

Yoga interventions

including lyengar yoga,

Yoga of Awareness,
(viniyoga), restorative
yoga, yoga based on
Patanjali‘s yoga
tradition, yoga in daily
life, and hatha yoga.

Duration: 1 week to 6
months.

Frequency varied from
daily sessions to
weekly.

Yoga styles included
hatha, integral,
iyengar, tibetan,
viniyoga, and
vivekananda.

The duration: 6 to 26

Page 16 of 38

Outcome/measures  Narrative findings

Follow ups??

QoL measures Yoga resulted in
included FACT, moderate increases in
General HRQolL, EORTCgeneral quality of life
QLQ-C30, FLIC at xx months follow
up? (Or range of follow

ups)

QoL measures There is moderate

included; FACT-G, evidence for the short-

FACT-B, FACIT-Sp, FLIC,term (meaning?) effect

EORTC QLQ-C30, of yoga on global
health-related quality
of life.

Yoga had a significantly
positive impact on
QoL measures quality of life. When?
included EORTC, FACT-
B, FACT-G, FACIT,

NHP-Total,.
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Evaluate the
effect of
behavioural
techniques and
physical exercise
on psychosocial
functioning and
health-related
QoL in breast
cancer patients
and survivors.

Duijts et
al, 2011%

Examine the
efficacy of
exercise
interventions in
improving QOL in
cancer survivors,
as well as
features that
may moderate
such effects.

Ferrer et
al, 2011%
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42

91
interventions
from 78
studies

treatment.

Aged: 46-60
years.

7164 breast
cancer
patients,
including non-
metastatic
and
metastatic
patients
during and
after
treatment.

3,629
participants;
54% breast
cancer, 8%
prostate
cancer, 2%
colorectal
cancer, 1%
each featured
endometrial,
head-neck,
lymphoma,
and ovarian
cancer

Mixed during and
after treatment.

Survivor was
defined as post
diagnosis.

BMJ Open

The review
included
interventions
atthe
individual and
group level.
Interventions
were
conducted
face to face,
online and by
telephone.

weeks.

Frequency varied from

5 times per week to
weekly and classes
were 60-90 minutes.

Behavioural
techniques
included psycho-
education, problem
solving, stress
management, CBT,
relaxation
techniques, social
and emotional
support.

Physical
interventions
included yoga, self-
management
exercise protocol,
aerobic or
resistance exercise
training and dance
movement.

Intervention
duration varied
from 1-39 weeks of
3-57 sessions.

Interventions were
designed to affect
exercise behaviour
by comparing low
MET vs high MET.

36% used trained
intervention
leaders; 56%
featured
supervised exercise
sessions.

The mean level of

Measures included

SIP, CARES, ABS,
EORTC QLQ-C30,,
FACT-B, FACT-G,
FACT-F, FACT-An,
FLIC, QoL-BS,
SDS,IFS-CA, QLQ-
C30+3

Specific QoL
measures included;
EORTC, QLQ-30,
FACTIT, Quality of
life index, FACT-G,
FACT-An, FACT-B,
FACT H&N, FACT-P,
FLIC, CARES-SF,
Rotterdam QOL,
WHOQOL-BREF.

No significant
effect of
behavioural
techniques on
HRQoL.

Physical exercise
produced
statistically
significant but
moderate effects
on HRQoL.

There was a
positive effect of
physical
interventions on
QOL, sustained for
delayed follow-up
assessment.

Efficacy increased
as the length of
intervention
decreased, and if
exercise was

17
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Fong et
al, 2012°

Systematically 39 papers
evaluate the from 34
effects of studies
physical activity

in adult patients

after completion

of main

treatment

related to

cancer.
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survivors, and
32% included
mixed
diagnosis.

The mean age
was
55.0 years.

3769
participants;
65% included
breast cancer
only, 9%
colorectal
cancer only,
3%
endometrial
cancer only,
and 27%
mixed
diagnosis.

Aged: 39-74
years.

Patients who have
completed their
main treatment
but might be
undergoing
hormonal
treatment.

BMJ Open

targeted aerobic
METs was 4.2
(SD=2.2), and the
mean

level of targeted
resistance METs
was 2.5 (SD=2.2).

Duration: 8-26
weeks. The mean
length of
intervention
session was 51.1
min and the mean
number of sessions
per

intervention was
22.8.

Exercise
interventions
included aerobic
exercise, resistance
or strength
training.

11 were of
moderate intensity
and 2 were of
vigorous intensity.

Duration: 3 to 60
weeks.

Frequency ranged
from daily to once
a week.

QoL measures used
include FACT G,
FACT-B, FACT-C,
EORTC.

Page 18 of 38

supervised.

Targeted aerobic
intensity
significantly
predicted QOL
improvements as a
quadratic trend.

Targeted aerobic
METs predicted
intervention
efficacy.

Number of
sessions, targeted
resistance METs,
training of
facilitators, and
inclusion of
flexibility content
were not
significantly related
to QOL outcomes.

Aerobic plus
resistance training
was significantly
more effective than
aerobic training
alone on general
Qol.
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Fors et Determine the

al, 2011%  effectiveness of
psychoeducation,
CBT and social
support
interventions
used in the
rehabilitation of
breast cancer

patients.
Galveo To present an
et overview of

al,2005®  exercise
interventions in
cancer patients
during and after
treatment and
evaluate dose-
training response
considering type,
frequency,
volume, and
intensity of
training.
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18 RCTs in 22
publications

3272 breast
cancer
patients,
during and
post
treatment.

1186 mixed
cancer
patients
during and
post
treatment.

Aged: 19 - 77
years.

BMJ Open

12 weeks to 6 Provided by

months post computers,

treatment. internet,
video-tapes,
trained
and/or cancer
educators.

Defined as
minimum of one-
year post
treatment.

The interventions
included
psychoeducation,
CBT and social and

emotional support.

Duration ranged
from 2 weeks — 6
months.

Exercise
interventions
included a cardio
exercise
programme and
mixed training
cardio, resistance
and flexibility

exercises). Intensity

level when
provided was
described as
between 60-80%
MHR.

Programme
duration was 4-28
weeks. Frequency
ranged from twice
a week to 5 times
per week.

In measuring QolL,
17% used FACT-B,
17% used EORTC-
QLQ-C30, 5.5%
used, 5.5% used
QLl, and 5.5% used
Euro-QolL-5D.

QoL using the
Modified
Rotterdam QoL
Survey.

Psychoeducation
showed
inconsistent results
during and after
primary treatment
(six trials).

CBT (4 trials; 6-12
weeks) after
primary treatment
led to improved
Qol. CBT (9-20
weeks) during
primary treatment
had inconsistent
results.

Contemporary
resistance training
provides anabolic
effects that
counteract side
effects of cancer
treatments, to
improve quality of
life.
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Khan et To assess the 2 262 breast

al, 2012 effects of cancer
organised patients post
multidisciplinary treatment.

rehabilitation
during follow-up
in women
treated for
breast cancer.

McAlpine  Examine the 14 2351 lung,
etal, evidence-based prostate,
2015 literature breast, head

surrounding the and neck and
use of online mixed cancer
resources for patients.
adult cancer

patients.

12 months post
treatment.

During treatment,
in remission, or
cured and those
who are in the
terminal stages of
disease.

BMJ Open
Group based Inpatient multi-
inpatient and rehabilitation
home based programme with
programme. medical input,
psychology,
education,

dietician, peer
support, image
consultant and
exercise.

Duration: 3 to 10
weeks of 3 sessions

per week.
Web Three intervention:
delivered Linking the patient

interventions.  with their treating
team of healthcare
clinicians

Connecting
patients with each
other

Educational
resources.

They were
delivered using e-
mail, online
educational
resources, online
support groups or
message boards,
cancer information
websites and
interactive
websites.

Duration: 4 weeks
to 12 months.

FACT-B

Restriction in
participation
measured using:
EORTC-QLQ,

Specific measures
used were the
FACT-B, EORTC
QLQ-C30, EPIC-26,
15DHRQoL.

There was 'low
level' evidence that
multidisciplinary
rehabilitation can
improve quality of
life over 12
months.

Not possible to
suggest optimal
frequency, or one

type of intervention

over another.

The overall benefit
of online
interventions for
cancer patients is
unclear.

Although there is
significant promise,
the few
interventions that
have been
rigorously analysed
demonstrate mixed
efficacy, often of
limited duration.

Page 20 of 38
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Mewes Systematically 16 papers
etal, review from 11 RCTs
2012* effectiveness of

multidimensional
rehabilitation
programs for
cancer survivors
and cost-
effectiveness of
cancer
rehabilitation in
general.

Mishra The effectiveness 40 trials
etal, of exercise on
2012% overall HRQoL

and HRQoL

domains among

adult post-

treatment cancer

survivors.

BLAdos Aq pa1osiold 1senb Aq vz0z 6 [LIEG Eo' A0S g LSO iR L6 BEpBBAMSEN 56 Aeisken 8216 85881H7) foz-usdolwaoeTT 0T se pausignd 1siy :usdo cNg

2175 mixed
cancer
patients,
predominantly
breast.

3694 mixed
cancer
patients
during and
post-
treatment.
Over 50%
included
breast cancer
patients only.

Aged: 39to
68 years

Finished primary
treatment with an
expected survival
duration of at
least 1 year.

From immediately
after surgery to 15
years post
treatment.

BMJ Open
Inpatient Multidimensional
rehabilitation  rehabilitation
programmes.  defined as
consisting of two or
more rehabilitation
interventions
directed at the ICF
dimensions.
Interventions
typically included
exercise, CBT,
psychotherapy,
education and
return to work
interventions.
Programme
duration: 4 to 15
weeks.
Settings Exercise was
included a defined as physical
gym, activity causing an
community increase in energy
centre, yoga expenditure in a
studio, or systematic manner
university or in terms of
hospital frequency,
facility. intensity, and
home-based duration.
interventions
Included

were
included.

prescribed, active
exercise formats of
aerobic, resistance
, stretching or
aerobic/resistance
combinations.

Some interventions
included modules
in psychological or
behavioural
education.

Duration ranged
from 2 weeks to

The QoL measures
used included,
EORTC QLQ-C30,
RAND-36, FACT-G,
FACT-B+4.

Quality of life
outcome measures
included the EORTC
QLQ-C30, FACT-G
and specific
domains), FACT-G,
Cancer
Rehabilitation
Evaluation System
Short Form
CARES-SF), Quality
of Life for Cancer
Patients QoL
Index), Medical
Outcomes Study

Short Form-36 (SF-

36).

Effect sizes for
quality of life
were in the
range of -0.12
(95% CI: -0.45
t0 -0.20) to 0.98
(95% CI, 0.69 to
1.29).

Multi and mono
dimension
interventions were
equally effective.

Exercise has a
positive impact on
Qol with
improvements in
global QoL.
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Osborn To investigate

etal, the effects of

2006 CBT and patient
education on
quality of life in
adult cancer
survivors

The review
aimed to
determine the
proportion of
physical activity
and/or dietary
intervention
trials in breast
cancer survivors
that assessed
post-intervention
maintenance of
outcomes, the
proportion of
trials that
achieved
successful post-
intervention
maintenance of
outcomes, and

Spark et
al, 2013%
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15 RCTs

16
publications
from 10 RCTs

1492 mixed
cancer
patients in
total aged 18-
84 years.

1536 breast
cancer
patients either
undergoing or
having
completed
treatment.

BMJ Open

Defined as beyond ~ Group vs
the time of Individual
diagnosis CBT

Interventions
included face
to face
contact,
printed
information
and
telephone
counselling.

one year.
Frequency varied
between daily to
once per week.

Sessions lasted

from 20 to more
than 90 minutes.

Interventions
included; Group or
Individual CBT,
Patient Education.

CBT intervention
duration ranged
from 3 — 55 weeks.
Frequency varied
from 1 hour per
week to 2 hours
per week.

PE duration ranged
from one 20min
session - 6 weekly
one hour sessions.

Interventions were
described as
physical activity
and/or dietary
behaviour change
aiming to increase
aerobic fitness,
strength, physical
activity.

Most interventions
lasted 1-4 months,
with some lasting
longer than 6
months.

QOL measured
using the FACT

QoL

Page 22 of 38

QOL was improved
at short-term and
long -term follow
up after CBT.

PE was not related
to improved
outcomes.
Individual
interventions were
more effective than
group.

More research is
needed to identify
the best ways of
supporting
survivors to make
and maintain these
lifestyle changes.
Quality of life
specific outcomes
from three studies
not reported.
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the sample,
intervention, and
methodological
characteristics
common among
trials that
achieved
successful
postintervention
maintenance of

outcomes
Spence To summarise 13 papers
etal, the literature on from 10 RCTs
2009" the health effects

of exercise

during cancer
rehabilitation.
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327 mixed
cancer
patients,
mostly breast
cancer
patients.
Aged: 16 to 71
years.

‘Recently
completed’ was
defined as having
completed
treatment no
more than 6
months prior to
enrolment.

BMJ Open

Interventions
were either
supervised
exercise
programmes
or home-
based,
unsupervised
exercise
programmes.

One study
employed
exercise
physiologists
to prescribe
individually-
tailored
exercise
programmes.

Most interventions
were aerobic or
resistance-training
exercise
programmes.

Most studies
prescribed cycling
or walking
ergometers for the
aerobic
component.
Studies
incorporating
resistance training
prescribed either
exercises using
machines or
resistance bands.

Duration varied
from 2 weeks to 6
months with a
frequency of daily
exercise to two
sessions per week.

QoL was measured
in only one study
using the Cancer
Rehabilitation
Evaluation System.

The findings from
this review suggest
that exercise can
provide a variety of
benefits for cancer
survivors during the
rehabilitation
period, including an
improve QoL.
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Zeng et Examine the 25 studies, 1073 breast
al. 2014°  effectiveness of 19 included cancer
exercise in meta patients aged
intervention on analysis 18 years or
the quality of life over.
of breast cancer
survivors.

Individuals who
had completed
active cancer
treatment.

BMJ Open

Interventions
were
conducted by
telephone
and face to
face.

Interventions
included any type
of exercise -
aerobic, resistance
or combination of
aerobic and
resistance , yoga,
tai chi, aerobic and
strength training,
aerobic and
resistance training
and stretching.

The duration of the
intervention
ranged from 4 to
52 weeks.

Time per session
varied from 15 to
90minutes, 1to 5
times per week.

All QOL outcomes
including generic,
cancer specific:
QOL; FACT-g,
EORTC-QLQ-C30
and cancer site-
specific: FACT-B,
EORTC QLQ BR23.

The review found
consistent positive
effects of exercise
interventions in
overall QOL and
QOL domains.
There was a small
to moderate effect
of interventions on
cancer-specific
QOL. Single type of
exercise
intervention
general aerobic,
yoga or tai chi) had
significant
differences in QOL
score changes in.
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Table 4: Components of the interventions by study

Cramer et al, 2012°

Fong et al, 2012°

Buffart et al, 2012"°

Khan et al, 2012

Mishra et al, 2012"

Culos-Reed et al, 2012%

Duijts et al, 2011%

Ferrer et al, 2011%

Fors et al, 2011%

Galveo et al, 2005

McAlpine et al, 2015

Mewes et al, 2012%

Osborn et al, 2006

Spark et al, 2013"

Spence et al, 2009

Zeng et al. 2014%°

PHYSICAL

Aerobic

Aerobic and Resistance

Resistance

Aquatic exercise

Cardiovascular programme

Cycling

Dance movement

Exercise not specified

METs targeted

Dietary intervention

Pilates

Resistance/strength training

Running

Self management exercise

Stretching/Flexibility exercises

Tai Chi

Treadmill

Walking

Weight training

Yoga/meditation

Qigong

PSYCHOLOGICAL, EDUCATIONAL &
BEHAVIOURAL

Body mind

Cognitive behavioural stress therapy

Cognitive behavioural therapy

Cognitive G therapy

Combined psychosexual

Comprehensive coping strategy

Coping skills

Emotional support

Group therapy

Guided imagery

Image consultant

Motivational interviewing

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml
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BMJ Open

Problem solving training

Progressive relaxation training

Psychotherapy

Psychosocial therapy

Return to work interventions

Social cognition theory

Social support

Stress management

Health education

Psychological education

Peer support

MODE OF DELIVERY

CD/manuals/videos

Face to face

Home based

Inpatient setting

Multidisciplinary rehabilitation
programme

Printed information

Support from nurse or voluntary
organisations

Telephone

Web based

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml
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Table 5: Reported effect size from meta-analyses in reviews

Authors Intervention

Type of effect size
reported

Reported effect size Overall finding

Buffart et al, Yoga
2012'%

SMD
(7 studies)

General QoL

0.37,0.11-0.62 +

Cramer et al, Yoga
2012%

SMD
(4 studies)
Global QoL

0.62,0.04 to 1.21; +

Ferrer et al, Exercise
201172 *$

SMD
(78 studies)

All intervention
groups (Immediate
FU)

Intervention vs
control, adjusted for
baseline differences

Delayed FU

All intervention
groups

Intervention vs
Control adjusted for
baseline

0.34,0.24t00.43 +

0.24,0.12t0 0.35

0.42,0.23t0 0.61 +

0.20, -0.058 to 0.46 ?

Fongetal, 2012° Exercise

2 studies

9 studies

3.4,0.4t06.4 +

22.1,16.8t027.4,

Mishra et al, Exercise
201270

SMD: baseline to
after intervention
(11 studies)

3-6 month follow up
(181 participants)

6 month follow up
(115 participants)
(2 studies)

0.48,0.16 t0 0.81

0.14, -0.38 to 0.66

0.46, 0.09 to 0.84

Zeng et al, 2014%° Exercise

Standardised Mean
Difference (Overall)
(6 studies)

Cancer specific
(10 studies)

0.70,0.21, 1.19 +

0.38,0.03t0 0.74 +

Duijts et al, Exercise i
2011% (Exercise)

Behavioural
intervention
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SMD (or Hedges g
for small sample
size, with
adjustment)
(27 studies)

0.298, 0.117 to 0.479, +
p =0.001

0.045, -0.044 t0 0.135, ?
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p=0.322
Osborn et al, CBT SMD Overall 0.91,0.38 to 1.44,

2006 (11 studies) p<0.01
Short term 1.45,0.43 to 2.47
Long term 0.26, 0.06 to 0.46

Individual CBT 0.95, -0.367 to 1.536
(7 studies)

Individual vs Group
CBT
(1 study(

Patient Education (1 study)

0.37,-0.02 t0 0.75,
p=0.06

-0.04,-0.38 t0 0.29,
p=0.8

1.99,0.69t03.31

* random effects assumption
O Reviews rated as high quality

$ findings sustained for random or fixed effects, random effects reported.

Overall Effectiveness of Interventions

Meta-analyses were reported in 8 reviews and the effect sizes (as reported in the original reviews)

are tabulated Table 5. Of five publications providing meta-analyses of physical activity (not including

Yoga), all found convincing positive associations for studies testing response between 1 and 26

weeks. Long term effects were not tested by all, although both Fong, and Zeng, did show persistent

effects at six months and a year respectively.’ *° One review »* showed uncertain outcome at 3-6

months, although shorter and longer term outcomes were favourable. This review showed equivocal

effects when the intervention group was compared with the control group, once adjusted for

baseline quality of life and covariates. The two meta-analyses of yoga interventions both showed

positive effects,?'°

as did a review of CBT *® but there was no evidence of benefit in quality of life

with patient education *® and behavioural interventions.”
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Two reviews reported effect sizes from individual studies but did not undertake meta-analyses."*

Mewes’s review of multidimensional rehabilitation included 10 studies, nine of which had global
quality of life outcomes, of which seven showed benefit with effect sizes ranging from 0.04 to 0.99
(no confidence intervals reported).” Fors’s review included six RCTs only four of which included a
quality of life measure;™ two of these showed positive effect sizes (ranging from 0.56, 95%Cl: 0.09 to
1.03; 95% Cl: 0.63, 0.11 to 1.18); one showed improved and one a worsening of quality of life as a
non-standardised mean score. Five reviews'* * "% did not report meta-analyses nor effect sizes;
mostly these provided mean change scores or narrative statements. On the whole these gave a
mixed picture, often resorting to sub-group analysis by cancer type or different dimensions of quality

of life.

Physical Activity: Summary Findings

Buffart’s ' and Cramer’s ® high quality reviews of 6-12 weeks of yoga in breast cancer patients
showed a large increase in general quality of life, a finding that was consistent with a lower quality
review.'* Mishra’s™ high quality review of people with multiple cancers, 50% of whom had breast
cancer, found physical activity had a positive effect on global quality of life at three and six months
follow up. Fong’s® high quality review of breast cancer, colorectal, endometrial and mixed cancers,
similarly found physical interventions improved general quality of life on average at 13 weeks follow
up (range 3-60 weeks). There was inconsistency across the reviews with regard to the types of
exercise interventions that were most effective. Fong® found aerobic plus resistance training to be
significantly more effective than aerobic training alone on many aspects of quality of life. However,
Zeng’s *° lower quality review suggested that single types of exercise interventions (general aerobic,
yoga or tai chi) were more effective at increasing quality of life at 4-52 weeks after intervention; half

of the studies assessed interventions between 8-12 weeks. Duijts®* study of breast cancer patients

found only small effects of physical activity on quality of life (at 8 -26 weeks after intervention); and
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Spence’s"’

study of mixed but mostly breast cancer patients reported evidence that physical activity
improved overall quality of life but only 4 of ten trials maintained the intervention and only a fifth of
trials seemed to assess outcome at 3 months and beyond. Zeng’s™ review of breast cancer patients
found small but positive benefits of physical activity on overall quality of life. Galveo’s™ review of
mixed cancers gave preliminary evidence of positive benefits on a Modified Rotterdam QoL
measure, but no overall effects were reported. However, Spark’s™ study of breast cancer patients
showed that the impact of physical activity on quality of life was not convincing. Although Spark did
not report effect sizes, two of the reviewed studies included quality of life measures, both of which
reported effect sizes in the original papers; one showed positive benefits on FACT-G and FACT-B at 8
months (effect sizes 9.8 to 13.4), but not at 24 months follow up; the other showed no significant
effects on FACT-G overall, but when the cancer specific FACT G was assessed at six month follow up,
there was benefit (4.9, 0.2 to 9.6). Ferrer’s®® study of breast, prostate, endometrial, head and neck,
ovarian cancers and lymphoma found small but positive effects of exercise at long term follow up on
multiple measures of quality of life. The efficacy of the interventions appeared greater with shorter

duration treatments, and if exercise was supervised. Aerobic intensity predicted improvements in

quality of life.

Psychological and behavioural interventions: Summary Findings

None of the reviews of psychological and behavioural interventions were classified as high quality.
Overall there was no effect on health related quality of life.”” Fors’s" review of breast cancer
patients showed CBT improved quality of life. No meta-analysis or overall effect sizes were reported
due to heterogeneity. Further support for CBT came from Osborn’s*® review of group and
individually delivered CBT for mixed cancers; individual interventions were more effective than
group based treatment. CBT showed both short-term™ and long-term improvements in quality of

life. *® Only one of five primary papers in one review assessed the effect of social and emotional
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support as an intervention, four of them finding no effect, and one reporting a significant
improvement on quality of life on one measure.” There was no evidence that psychosocial

education increased quality of life.”**®

Multidimensional and Multidisciplinary rehabilitation

Khan’s™

high quality review of breast cancer patients included just two studies, only one of which
provided low level evidence that multidisciplinary rehabilitation improved participation and social
activities. The other showed no significant effects. Mews’s** low quality review of mainly breast but
also other cancers treated by inpatient multidisciplinary rehabilitation demonstrated no differences

between multidimensional and single dimension interventions, with benefits of both on physical

outcomes.

Intervention modality

The effectiveness of online educational interventions was unclear. McAlpine’s ***#

review of lung,
prostate, head and neck and a smaller number of mixed cancers showed equivocal findings. There

were benefits to online education, message boards, but mixed effects for interactive websites, and

worse outcome from one study on email interventions.

DISCUSSION

Main findings

Only sixteen reviews were included, reflecting a paucity of evidence and showing much variation in
study designs and outcome measures used to indicate quality of life. Low and high quality reviews
showed that physical activity improves overall quality of life, but few studies assessed long-term
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outcomes beyond 3 months, and even fewer assessed outcomes beyond a year after the
intervention. More focused research and a consistent approach is required to explore the effect on
the subdomains of quality of life. * Higher quality reviews suggest that aerobic plus resistance
training provide maximum improvements in quality of life. ° There was more evidence on physical

rather than psychological or other types of intervention.

None of the included reviews for psychological or behavioural interventions were of high quality.
CBT is effective for improving quality of life in the short and long term,” *® especially when provided
as an individual intervention.*® There is not much evidence on group versus individual, mono-
dimensional versus multi-dimensional or whether multidisciplinary interventions are better or not.
Further work is needed to examine these different modalities. Given the accessibility of social media,
and its popularity, the findings that email contact was related to poorer quality of life needs further
investigation; although interactive websites were beneficial, overall the findings about digital

interventions were equivocal.

Limitations

We encountered some methodological limitations in included reviews. Some used multiple
outcomes and often mislabelled these as measures of quality of life, and there was no consistent

reporting standard.

We did not consider outcomes such as wellbeing or the multiple sub-domains of quality of life to
avoid the risk of generating findings due to multiple testing smaller samples. Some reviews included

a small number of primary papers.
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We found little overlap between reviews (tabulation available on request), reflecting their specific

inclusion and exclusion criteria, and interest in very specific interventions and cancer types.

The physical and psychosocial concerns of patients at different time periods of the cancer
experience will vary greatly and interventions effective at one stage may not be suitable for another.
Most reviews defined ‘survivors’ as those who had completed active treatment before the onset of
the study.®® ¥ 1720212 gome specified a time frame, from immediately after surgery to 15 years
after active treatment.'” One review defined survival as from diagnosis onwards.'® Another included
terminal stages of cancer.® The majority of the reviews incorporated studies combining patients

81012-161922

during and post treatment. These differing definitions of living with and beyond cancer

make comparison difficulty, and a standardised approach to trials and reporting of studies is needed.

Interventions were offered to patients based on their diagnosis of cancer, rather than low quality of
life, which may have underestimated potential beneficial effects. Future research should consider
the effectiveness of interventions targeting people living beyond all types of cancer, and with poor

overall quality of life.

Conclusions

The most effective interventions were physical activity based treatments. CBT also had beneficial
effects. However, currently there is no standardised study design, outcome selection, or reporting
conventions adopted across these reviews. No single intervention can be recommended to those
patients with a poor quality of life following cancer treatment as interventions were not targeted on

this basis. Future research is needed to help address this.
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What is already known on this topic

Some two million people in the UK are living beyond cancer, and a third report a diminished quality
of life or wellbeing. There is a wide variation in NHS provision for these patients, with an unknown

effectiveness of the interventions offered.
What this study adds

This review of reviews determines the components of interventions offered, and suggests that
interventions are more effective when unidimensional, individual, and focused on one area of
quality of life. Interventions that were most effective were exercise based, including yoga.

However, CBT also had beneficial effects.
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Annex1: Full search strategy

Component 1: Population

#1. Neoplasms mesh) or cancer or cancers or cancerous or carcinoma* or neoplas* or tumor* or

tumour* or malignan*

Component 2: Intervention

#2. Counseling mesh) or psychotherapy mesh) or “cognitive therapy” mesh) or “self-help groups”

mesh) or “mind body therapies” mesh) or “behavior therapy” mesh) or psychotherapy, group
mesh) or meditation, mesh) or “mindfulness” mesh) behaviour therapies, cognitive mesh)

+

#3. counsel*:ti,ab or psychoeducat*:ti,ab or educat*:ti,ab or coping*:ti,ab or psychological*:ti,ab or

psychosocail*:ti,ab or psychotherap*:ti,ab or psychoanalytic*:ti,ab AND therap*:ti,ab or
treatment*:ti,ab or outcome*:ti,ab or intervention*:ti,ab

+
#4. social: ti,ab or peer: ti,ab or group: ti,ab AND support: ti,ab

+

#5. self: ti,ab AND help: ti,ab

+

#7. cognitive: ti,ab or behav*: ti,ab AND treatment*: ti,ab or therap*: ti,ab
+

#8. “CBT” : ti,ab

+

#9. Family: ti,ab or couple: ti,ab AND therap*: ti,ab

+

#10. meditation: ti,ab or mindfulness: ti,ab

#11. #2+#3+H#4+#5+#6+H#7+H#H8+H#9+#10

Component 3: Outcome
#12. “quality of life” mesh) or “well being”: ti,ab or “QoL” all fields) or “quality of life”: ti,ab

FULL PICO:
#1 AND #11 AND #12

Filters: Humans, English language, Reviews, Publication Dates, Age group
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ABSTRACT

Objectives

Over two million people in the UK are living with and beyond cancer. A third report diminished

quality of life.

Design

A review of published systematic reviews to identify effective non-pharmacological interventions to

improve the quality of life of cancer survivors

Data Sources

Databases searched until May 2017 included PubMed, Cochrane Central, EMBASE, MEDLINE, Web of

Science, the Cumulative Index to Nursing and Allied Health Literature (CINAHL) and Psych INFO.

Study selection

Published systematic reviews of randomised trials of non-pharmacological interventions for people
living with and beyond cancer were included; included reviews targeted patients aged over 18. All
participants had already received a cancer diagnosis. Interventions located in any healthcare setting,
home or online were included. Reviews of alternative therapies or those non-English reports were
excluded. Two researchers independently assessed titles, abstracts, the full text of papers, and

independently extracted the data.

Outcomes

The primary outcome of interest was any measure of global (overall) quality of life.

Analytic methods

Quality assessment (AMSTAR) and narrative synthesis, evaluating effectiveness of non-

pharmacological interventions and their components.
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Results

Of 14,430 unique titles, 21 entered the review of reviews. There was little overlap in the primary
papers across these reviews. 13 reviews covered mixed tumour groups, seven focused on breast
cancer, and one focused on prostate cancer. Face-to-face interventions were often combined with
online, telephone and paper-based reading materials. Interventions included physical, psychological
or behavioural, multidimensional rehabilitation and online approaches. Yoga specifically, physical
exercise, more generally, cognitive behavioural therapy (CBT) and mindfulness-based stress

reduction (MBSR) programmes showed benefit in terms of quality of life.

Conclusions

Exercise-based interventions were effective in the short (less than 3-8 months) and long term. CBT
and MBSR also showed benefits, especially in the short term. The evidence for multidisciplinary,

online, and educational interventions was equivocal.
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ARTICLE SUMMARY

Strengths and limitations of this study

This systematic evidence synthesis provides information to carers, patients and
professionals about the effective elements of non-pharmacological interventions in cancer
survivors.

Longer term studies are needed and studies of greater methodological quality that adopt
similar reporting standards.

Definitions of survivor varied and more studies are needed for different types of cancer, and
specifically for patients who have poor quality of life.

More studies are needed that investigate educational, online and multidisciplinary team

based interventions.

This review has some limitations in the methodology. Studies not in English and grey
literature were not included. This was a review of reviews: we did not review individual
studies focussed on specific cancers or stage and we did not re-assess the quality of the

primary studies included in each review.
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INTRODUCTION

Advances in public awareness, early detection and improved treatments mean that more people are
now living with and beyond cancer. For example, Cancer Research UK reports that 50% of people
diagnosed with cancer in England and Wales survive 10 years or more, and survival rates have
doubled over the last 40 years." This group of survivors includes people at various stages of active

treatment, and those in remission, who are gradually restoring their social and occupational roles.

A significant proportion of cancer survivors experience poor quality of life.> The main causes of poor
quality of life include depression, anxiety, distress, fear of recurrence, lower levels of social support;
impacts on relationships, family, and social function; psychological and social needs, and problems
coping.” ® The process of diagnosis and treatment is traumatic and disruptive. It is not unusual for
cancer patients to experience distress. Common experiences for those living with and beyond cancer
include reduced physical ability, fatigue, changes in sexual activity and developing other medical
conditions that affect function for many years.? * If a person is suffering from fatigue, depression or
anxiety they are understandably less motivated to visit friends or engage in social activities; the
strain on marital relationships may lead to a loss of support: 25% of people who experience

* Thus, the effects of cancer

difficulties have broken up with their partner as a result of cancer.?
extend beyond the diagnostic and active treatment phases. This review aims to gather the evidence
for practitioners, patients and their carers about effective non-pharmacological interventions to
improve quality of life in cancer survivors. We sought to summarise the effectiveness of non-

pharmacological interventions in cancer survivors as part of a NIHR funded programme development

grant to inform the design and delivery of a full programme grant.
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METHODS

This review of reviews examined existing systematic reviews of non-pharmacological interventions

that include information on quality of life of those living with and beyond cancer.

Inclusion and exclusion criteria

The study included any systematic reviews that explicitly reported randomised controlled trials.
Inclusion criteria were organised in accordance with the PICO reporting structure (see Table 1). The
population of interest was people living with and beyond cancer, who were aged 18 years or more,

and who had received their cancer diagnosis as adults.

We defined non-pharmacological interventions as those that did not involve any drug or medicine,
but they could include educational, behavioural, psychosocial approaches or physical activity; we
excluded complementary and alternative therapies as defined by the NHS Choices resource.”
However, we included physical activity and psychological approaches that were part of yoga based
interventions after consulting with patients in the development of the review. Comparators were
not specified for the purpose of the inclusion criteria of the review of reviews, but comparators

reported in the original reviews were considered in the analysis.

The primary outcome was quality of life (QoL) defined by physical, psychological and social
functioning. We reported on studies that used an established and validated measure of global or
overall QoL; some of these are cancer specific. In the literature, the terms ‘Quality of Life’ and
‘Health Related QoL’ are used interchangeably; therefore both are included under the term ‘QoL’ in

this review. The study settings included any healthcare venue, such as hospital inpatient or
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outpatient services, community services and also included home and remote e-technology based

interventions.

Table 1: Application of the PICO search strategy

Population

Participants living beyond cancer, who have completed active
treatment with curative intent; aged 18 or more who received their
cancer diagnosis in adulthood.

Intervention

Non-pharmacological interventions. Psychological, social and physical
activity, excluding complementary and alternative therapies or
medicines. Including yoga interventions with meditation, activity or
mindfulness.

Outcomes Quality of life.

Setting Any healthcare setting: hospital (in-patient or outpatient),
community or remote (e.g. using e-technology).

Study Design Systematic reviews that had explicitly searched for RCTs. To be

classified as a systematic review the following criteria were met:
- clear inclusion criteria

- a systematic search strategy

- a screening procedure to identity relevant studies

- systematic data extraction and analysis procedures for RCTs

Data sources

We searched the following databases: PubMed, Cochrane Central, EMBASE, MEDLINE, Web of

Science, The Cumulative Index to Nursing and Allied Health Literature (CINAHL) and Psych INFO. The

final search was from inception to May 2017 and is shown in Annex 1. We consulted experts in the

field to assess completeness of the list of identified reviews, and where necessary, contacted

authors to secure the full text versions.
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Study selection

Two authors (MD, JD) independently screened all titles and abstracts of studies identified by the

third author when required (KB). We searched the reference lists of all included reviews to identify
any further relevant reviews. The research team was not blinded to authors. Citations were

downloaded and managed in an Endnote library.

Data extraction

built, pre-designed, structured template. The data extraction forms were then summarised in a
table and reviewed independently by a third reviewer (KB) Extracted data included the following

information:

Publication details: author, year, title, journal, country, format of publication.

Study characteristics: number of primary studies, total number of participants, range of
publication dates, gender, age range of participants and socioeconomic data, primary
cancer site, length of time since final cancer treatment and type of treatment.
Intervention design and evaluation: setting, description of the intervention and its
components: physical components, psychosocial components, educational components;
duration of intervention, follow up, number of treatment contacts, type of practitioner
providing treatment, mode of delivery of intervention, and any outcomes.

Documents: Availability of treatment manuals.

Results: Main outcome measures, secondary outcome measures, narrative findings,

adherence levels, patient satisfaction, effect sizes against intervention components.
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Assessment of methodological quality of included reviews

The methodological quality of the systematic reviews was evaluated using AMSTAR®, a measurement
tool for the assessment of multiple systematic reviews that has good reliability and validity (Table 2).

The AMSTAR checklist used can be found here: https://amstar.ca/Amstar_Checklist.php.

Data analysis and narrative synthesis

The intervention components were listed, followed by a narrative synthesis.” This included
understanding components of the interventions, exploring patterns of findings across studies and
within primary reviews, and giving greater weight to studies of higher quality in the interpretation of
the findings, especially if there were contradictions between the findings of reviews. Ultimately, the
purpose was to put into text format the key findings from the most robust evidence available, to
guide treatment and future research recommendations. The synthesis set out reported effect sizes
across studies, means and standard deviation. Meta-analysis was not undertaken, due to
heterogeneity of methods, outcomes, and absence of reported effect sizes (10 reviews did not
provide effect sizes). The publications were segmented into those reporting meta-analyses to which
the greatest weighting was given in the synthesis; some reviews did not undertake or report meta-
analyses but rather reported each study, trends and the range of effect sizes; a third group reported

no effect sizes but provided narrative statements.

Patient and Public Involvement

Patients and carers (and respective organisations) were involved in the design and development of
the programme development grant application (from which this review is one output). Patients and
carers attended all the steering group meetings and were an integral part of the research team,
commenting on and critiquing the inclusion and exclusion criteria, outcome selection, and the
acceptability and likely value of interventions. As part of the steering group, they received and

commented on study progression, emergent findings, and reports. They are integral to the

11
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dissemination plans including sharing the publication, but also helping craft lay summaries of the
overall research project and key findings. A Public-Patient representative (EH) performed the data
extraction together with research and clinical colleagues and co-authored and edited the review.
Public Patient representatives were also part of the steering group and informed the design and

delivery of the review.

RESULTS

Study selection

Electronic database searches yielded 14,430 unique reviews. From this 290 were included from the

title search, followed by 47 from the abstract search. After scrutinising the full texts, 21 of eligible
published reviews entered this review (Figure 1). The 26 studies excluded studies are listed in an

online supplementary file. The quality scores are shown in Table 2.
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Figure 1: PRISMA flow diagram of study selection

Table 2: AMSTAR, tool for the assessment of multiple systematic reviews

FIGURE 1 ABOUT HERE

Review AMSTAR Score* Quality Rating
Bourke et al, 2015 3 Low
Buffart et al, 2012 6 Moderate
Cramer et al, 2012 9 High
Culos-Reed et al, 2012 3 Low
Duijts et al, 2010 4 Moderate
Ferrer et al, 2011 8 High
Fong et al, 2012 8 High
Forsetal, 2011 5 Moderate
Galvao et al, 2005 2 Low
Gerritsen and Vincent 2015 6 Moderate
Huang et al, 2015 8 High
Khan et al, 2012 10 High
McAlpine et al, 2015 5 Moderate
Mewes et al, 2012 5 Moderate
Mishra et al, 2012 10 High
Osborn et al, 2006 7 Moderate
Smits et al, 2015 8 High
Spark et al, 2013 6 Moderate
Spence et al, 2010 5 Moderate
Zachariae et al. 2015 5 Moderate
Zeng et al, 2014 6 Moderate

*The maximum score on AMISTAR is 11 and scores of 0-3 indicate that the review is of low quality, 4-7 of moderate quality;

and of 8-11 as high quality
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Study characteristics

The types of interventions, settings, cancer type, measures of quality of life, and the key narrative

findings are reported in Table 3.

Participants

The number of patients included in the reviews ranged from 2628 to 7164.° 13 reviews covered

89 23-27

mixed tumour groups,'®** seven specifically focused on breast cancer, and one on prostate

cancer.’®

Intervention Type and Components

Face-to-face delivery of interventions was often combined with online delivery (three reviews)® **%;

911232526

others included telephone communication (five reviews) and printed information (two

1125

reviews). Four reviews included interventions that provided supplementary compact discs,

11232428 818

manuals or video tools. Two reviews were from inpatient rehabilitation.” = None of the
reviews reported the use of structured manuals, and interventions were often not fully described or
broken down into different components, nor was there attention to a mechanism or theory of

change.

1012 1316 19-21 25 26 28

Ten of the reviews focused on physical interventions, and three focused on yoga; ™*

9172427 and one review focused

142 four reviews were of psychosocial or behavioural interventions;
on online interventions including connecting patients and online education (see Tables 3 & 4)."> One
review compared multi-dimensional versus mono-dimensional interventions *® and one tested
multidisciplinary rehabilitation models. 2 Finally, one review focused on the effects of expressive

writing. 2 The duration and frequency of the interventions varied greatly from a single 20 minute

session *’ to 60 weekly sessions. *°

14
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9101213161926

The most common component of physical interventions was aerobic exercise, and

91012131626 89171824

resistance/strength training. Psychological education and cognitive behaviour

9171824

therapy were the most utilised psychological and educational interventions. Peer support

was often used as a psychological and a behavioural intervention. 8°*®

Components of the
interventions were thematically organised into two groups (see Table 4 for a more detailed
itemisation): biological or physical actions (19 types of activity or diet change) and psychological,
behavioural or educational (24 types of intervention about mind and body including cognitive
behavioural therapy, mindfulness-based stress reduction, psychosexual therapy, supporting existing
coping methods, emotional support, relaxation, psychotherapy and psychosocial therapy, and

interventions focusing on social support, guided imagery, self-management, use of peer support,

bibliotherapy, telephone and web-based interventions, return to work interventions).

15
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1
2
3
4
5 Table 3: Characteristics of included reviews
6
7
8
9
10
11 Number
12 of
Aims of primary Definition Intervention, duration and Outcome -
ii Review review studies  Participants of 'survivor'  Setting frequency QoL measures  Narrative findings
15
16 Yoga has strong
17 beneficial effects on
18 distress, anxiety and
19 depression, moderate
20 effects on fatigue,
21 Systematic 744 breast cancer All included a yoga program led by general HRQoL,
22 review of RCTs patients and 39 experienced yoga instructors with emotional function and
and meta- lymphoma cancer Face to face, with physical poses (asanas), breathing social function, small
23 analysis of the patients during supplementary techniques, (pranayama), and effects on functional
24 effects of yoga 16 and after Patients booklets and relaxation or meditation (savasana FACT-G, SF-36, well-being, and no
25 in cancer publicati  treatment. during and audiotapes of or dhanya). EORTC QLQ- significant effects on
26 Buffart et al, patients and ons/13 Mean age range: after exercises for home Programme duration: 6 weeks to 6 C30, EORTC physical function and
27 2012 survivors. RCTs 44-63 years. treatment. practice months. QLQ-C30, FLIC  sleep disturbances.
28
29
30
31
32 To evaluate
the evidence Lifestyle interventions including
33 from RCTs of exercise interventions, diet
34 supportive interventions or a combination of
35 interventions exercise and diet. Multidisciplinary
36 designed to group education or online Supervised and
37 improve education and support. Enhanced FACT-P, QLQ- individually tailored
38 prostate Patients Group or face to standard care interventions and PR25, EPIC, patient-centred
39 cancer- during and face, online or with cognitive behavioural interventions.  EPIC-26, interventions such as
40 Bourke et al, specific 2,654 prostate after supplementary Varied durations and follow up UCLA-PCI, lifestyle programmes are
a1 2015 quality of life. 20 RCTs  cancer survivors treatment. audiotapes frequencies. PCa-QoL beneficial.
e L
44
45
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Cramer et al,
2012

Culos-Reed et
al, 2012
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To
systematically
assess and
meta-analyse
the evidence
for the effects
of yoga on
HRQoL nd
psychological
health in
breast cancer
patients and
survivors.

To determine
the clinical

significance of

patient-
reported
outcomes
from yoga
interventions
conducted
with cancer
survivors.

12 RCTs
were
included
in the
qualitati
ve
synthesi
sand 10
of them
were
included
in the
meta-
analysis

13
studies/
7 RCTs

742 breast cancer
patients during or
after treatment.
Mean age range:
44-63 years.

474 mixed cancer
patients.

The majority were
breast cancer
patients during
and after

treatment. RCTs:

sample size in the
treatment group
at time 2 ranged
from 13-45
patients.

Mean age range:
46-60 years.

Those who
had
completed
active
treatment
before the
onset of the
study.

Patients
both on and
off
treatment.

BMJ Open

Face to face, with
supplementary
audio and video
tools or telephone
calls.

Face to face

Yoga interventions including lyengar
yoga, Yoga of Awareness, Viniyoga,
restorative yoga, yoga based on
Patanjali‘s yoga tradition, Yoga in
Daily Life, integrated yoga and

hatha yoga.

Duration: 1 week to 6 months.

Frequency varied from daily
sessions to weekly.

Yoga styles included hatha, integral,
iyengar, tibetan, viniyoga, and

vivekananda.
Duration: 6 to 26 weeks.

Frequency varied from 5 times per
week to weekly and classes were

60-90 minutes.

FACT-G, FACT-
B, FACIT-Sp,
SF-36, SF-12,
FLIC, EORTC
QLQ-C30

SF-36, EORTC
QLQ-C30,

FACT-B, FACT-
G, SF-12, NHP

Page 18 of 52

There is moderate
evidence for the short-
term effect of yoga on
global HRQoL. However
these short-term effects
could not be clearly
distinguished from bias.

Yoga for cancer survivors
results in clinically
significant improvements
in overall HRQoL, as well
as in its mental and
emotional domains.
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Duijts et al,
2011

Ferrer et al,
2011

Evaluate the
effect of
behavioural
techniques
and physical
exercise on
psychosocial
functioning
and HRQolL in
breast cancer
patients and

survivors. 56 RCTs

To examine

the efficacy of

exercise

interventions

in improving

quality of life

in cancer

survivors, as

well as

features that 78
may moderate  studies/
such effects. 43 RCTs

>7,000 breast
cancer patients,
including non-
metastatic and
metastatic
patients during
and after
treatment.
Participants' ages
were not
specified.

3,629
participants: 54%
breast cancer, 8%
prostate cancer,
2% colorectal
cancer, 1% each
featured
endometrial,
head—-neck,
lymphoma, and
ovarian cancer
survivors, and
32% included
mixed diagnosis.
2,432 patients
participated in the
RCTs.

Mean age was 55
years.

Patients
during and
after
treatment.

Survivor was
defined as
post
diagnosis.

BMJ Open

Face to face, online
or by telephone,
individually or at
group level

Supervised or
unsupervised

Behavioural techniques included
psycho-education, problem solving,
stress management, CBT, relaxation
techniques, social and emotional
support.

Physical interventions included
yoga, self-management exercise
protocol, aerobic or resistance
exercise training and dance
movement.

Intervention duration varied from 1-
56 weeks of 3-56 sessions.

Interventions were designed to
affect exercise behaviour by
comparing low vs high exercise
intensity.

36% used trained intervention
leaders; 56% featured supervised
exercise sessions.

The mean level of targeted aerobic
METs was 4.2 (SD=2.2), and the
mean level of targeted resistance
METs was 2.5 (SD=2.2).

Duration: 8-26 weeks. The mean
length of intervention session was
51.1 mins and the mean number of
sessions per intervention was 22.8.

SIP, CARES,
ABS, EORTC
QLQ-C30,
FACT-B, FACT-
G, FACT-F,
FACT-An, FLIC,
SF-12, SF-36,
QolL-BC, GHQ,
SDS, IFS-CA,
VAS

EORTC QLQ-
30, SF-36,
FACTIT,
Quality of Life
Index, FACT-G,
FACT-An,
FACT-B, FACT
H&N, FACT-P,
FLIC, CARES-
SF, Rotterdam
QOL,
WHOQOL-
BREF.

No significant effect of
behavioural techniques
on HRQoL.

Physical exercise
produced statistically
significant but moderate
effects on HRQoL.

There was a positive
effect of physical
interventions on QolL,
sustained for delayed
follow-up assessment.
Efficacy increased as the
length of intervention
decreased, and if
exercise was supervised.
Targeted aerobic
intensity significantly
predicted QoL
improvements as a
quadratic trend.
Targeted aerobic METs
predicted intervention
efficacy.

Number of sessions,
targeted resistance
METs, training of
facilitators, and inclusion
of flexibility content
were not significantly
related to QoL outcomes.
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Fong et al,
2012

Fors et al,
2011

To
systematically
evaluate the
effects of
physical
activity in
adult patients
after
completion of
main
treatment
related to
cancer.

To determine
the
effectiveness
of
psychoeducati
on, cognitive
behavioural
therapy (CBT)
and social
support
interventions
used in the
rehabilitation
of breast
cancer
patients.

34 RCTs

18 RCTs

3,769
participants; 65%
included breast
cancer only, 9%
colorectal cancer
only, 3%
endometrial
cancer only, and
27% mixed
diagnosis.

Mean age range:
39-74 years.

3,272 breast
cancer patients,
during and post
treatment. Age
range not
specified.

Patients
who have
completed
their main
cancer
treatment
but might
be
undergoing
hormonal
treatment.

Patients
who have
finished
surgery and
adjuvant
treatment.

BMJ Open

Face to face

Online, face to face
or by telephone or
by using print
material,
individually orin a
group

Exercise interventions included
aerobic exercise, resistance or
strength training.

Duration: 3 to 60 weeks.
Frequency ranged from daily to
once a week.

Psychoeducation, CBT and social
and emotional support.

Duration ranged from 2 weeks — 6
months.

FACT G, FACT-
B, FACT-C,
EORTC, SF-36

FACT-B, FACT-
G, EORTC-
QLQ-C30,
Qol-BC, QLl,
EuroQol-5D,
QoQ-C33
Global

Page 20 of 52

Physical activity was
shown to be associated
with clinically important
positive effects on
quality of life. Aerobic
plus resistance training
was significantly more
effective than aerobic
training alone on general
Qol.

Psychoeducation showed
inconsistent results
during and after primary
treatment.

CBT after primary
treatment (6-12 weeks)
led to improved QoL. CBT
during primary
treatment had
inconsistent results.
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To present an

overview of

exercise

interventions

in cancer

patients

during and

after

treatment and

evaluate dose-

training

response

considering

type,

frequency,

volume, and

intensity of

training along

with 26
Galvao et al, physiological studies/
2005 outcomes. 9 RCTs

To evaluate
the
effectiveness
of exercise in
improving QoL
in patients
with cancer,
during and
Gerritsen and after

Vincent, 2015 treatment. 16 RCTs
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1,186 mixed

cancer patients
during and post
treatment. 458

patients

participated in the  Patients
RCTs. during and
Agerange: 14-65  after
years. treatment.
1,845 mixed,

breast,

lymphoma,

colorectal, Patients
prostate and lung  during or
cancer patients. after
Aged: 18-79 years  treatment.

BMJ Open

Face to face

Home-based or
outdoors,
supervised or
unsupervised

Exercise interventions included a
cardiovascular exercise programme
and mixed training (cardio,
resistance and flexibility exercises).
Intensity level when provided was
described as between 60-80%
maximum heart rate (MHR).

Programme duration was 4-28 Modified
weeks. Frequency ranged from Rotterdam
twice a week to 5 times per week. QoL Survey.
Exercise modalities included

walking, cycling, strength training, EORTC-QLQ,
swimming, stability training and FACT-An,
elliptical training ranging from twice  FACT-B, FACT-
a week to five times a week. The C, FACT-G,
duration ranged from 3 weeksto 16  FACT-P, SF-36,
months. MCS/PCS

Contemporary resistance
training provides
anabolic effects that
counteract side effects of
cancer treatments, to
improve quality of life.

Exercise has a direct
positive impact on

cancer patients' QoL,
during and following
medical intervention

20
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Huang et al,
2015

Khan et al,
2012

Meta-analysis

to evaluate

the benefits of
mindfulness-

based stress

reduction on
psychological

distress

among breast 9
cancer studies/
survivors. 4 RCTs

To assess the
effects of
organised
multidisciplina
ry
rehabilitation
during follow-
up in women
treated for

breast cancer. 2 RCTs

964 breast cancer
survivors. 812
patients
participated in the
RCTs.

Mean age range:
49 -57.5

262 breast cancer
patients after
treatment. All
women were
older than 49
years except for
two.

Women
diagnosed
with breast
cancer.

At least 12
months
after
completion
of definitive
cancer
treatment.

BMJ Open

Setting not specified

Group-based
inpatient
programme or
inpatient
programme
together with a
home-based
programme.

8-week mindfulness based stress
reduction program. One study used
a 6 week formula.

Multidisciplinary rehabilitation
programme incorporating medical
input, psychology and
physiotherapy or psychology-based
education, exercise, peer support
group activity and medical input.
Duration: 3 to 10 weeks of 3
sessions per week.

FACT-B

Local QoL
measure,
EORTC QLQ-
C30

Page 22 of 52

Mindfulness based stress
reduction programmes
showed a positive effect
in improving
psychological function
and overall QoL of breast
cancer survivors.

There was 'low level'
evidence that
multidisciplinary
rehabilitation can
improve QoL over 12
months.

Not possible to suggest
optimal frequency, or
one type of intervention
over another.
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McAlpine et

Mewes et al,

To examine
the evidence-
based
literature
surrounding
the use of
online
resources for
adult cancer
patients.

To
systematically
review the
evidence on
the
effectiveness
of
multidimensio
nal
rehabilitation
programs for
cancer
survivors and
to critically
review the
cost-
effectiveness
studies of
cancer
rehabilitation.

14
studies/
9 RCTs

16
studies
originat
ed from
11 trials

(11
RCTs, 3
pre-test-

post-
test, 1
quasi
experim
ental, 1
longitudi
nal)

2,351 lung,
prostate, breast,
head and neck
and mixed cancer
patients. The
sample size for
the RCTs was
1,121 patients and
their mean age
ranged from 49.5 -
67.2 years.

2,175 mixed
cancer patients,
predominantly
breast. RCTs
included from 21
to 199
participants. Age
range not
specified.

BMJ Open

Survivors
are defined
as patients
who have
had a cancer
diagnosis in
the past,
including
those
currently
receiving
active
treatment,
those in
remission or
cured and
those who
are in the
terminal
stages of
disease.

A variety of online
platforms were
used including
email, online
educational
resources, online
support groups or
message boards,
cancer information
websites and
interactive
websites.

Patients
with any
type of
cancer who
finished
primary
treatment
with an
expected
survival
duration of
at least 1
year.
Hormone
therapy
could still be
ongoing.

Face to face in an
inpatient setting

Three interventions: (i) Linking
patients to their treating team of
clinicians

(ii) Connecting patients with each
other

(iii) Educational resources.

Duration: 4 weeks to 12 months.

Multidimensional rehabilitation
defined as consisting of two or
more rehabilitation interventions
directed at the ICF dimensions.
Interventions typically included
exercise, CBT, psychotherapy,
education and return to work
interventions.

Programme duration: 4 to 15
weeks.

FACT-B, SF-12,
EORTC QLQ-
C30, EQ-5D,
EPIC-26,
15DHRQoL,
bespoke QoL
measure

EORTC QLQ-
C30, RAND-36,
FACT-G, FACT-
B, SF-12

The overall benefit of
online interventions for
cancer patients is
unclear.

Although there is
significant promise, the
few interventions that
have been rigorously
analysed demonstrate
mixed efficacy, often of
limited duration.

Effect sizes for QoL were
in the range of -0.12
(95% Cl:-0.45 to -0.20) to
0.98 (95% Cl, 0.69 to
1.29).

Multi and mono

dimension interventions
were equally effective.
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Mishra et al,
2012

Osborn et al,
2006

To evaluate
the
effectiveness
of exercise on
overall HRQoL
and HRQoL
domains
among adult
post-
treatment
cancer
survivors.

To investigate
the effects of
CBT and
patient
education (PE)
on commonly
reported
problems (i.e.
depression,
anxiety, pain,
physical
functioning
and quality of
life) in adult
cancer
survivors.

40 trials
/38
RCTs

15 RCTs

3,694 mixed
cancer patients
during and post-
treatment were
randomised. Over
50% included
breast cancer
patients only.
Mean age range:
39 to 68 years

1,492 mixed
cancer patients.
Age range: 18-84
years.

Participants
who have
completed
treatment

Defined as
beyond the
time of
diagnosis

BMJ Open

Settings included a
gym, community
centre, yoga studio,
or university or
hospital facility.
Home-based
interventions were
included.

In a group or
individually, face to
face

Exercise was defined as physical
activity causing an increase in
energy expenditure in a systematic
manner in terms of frequency,
intensity, and duration.

Included prescribed, active exercise
formats of aerobic, resistance,
stretching or aerobic/resistance
combinations.

Some interventions included
modules in psychological or
behavioural education.

Duration ranged from 3 weeks to
one year. Frequency varied
between daily to once per week.
Sessions lasted from 20 to more
than 90 minutes.

Interventions included; Group or
Individual CBT, Patient Education.
CBT intervention duration ranged
from 3 — 55 weeks. Frequency
varied from 1 hour per week to 2
hours per week.

PE duration ranged from one 20-
minute session to 6 weekly one-
hour sessions.

EORTC QLQ-
C30, FACT-G,
FACT-B, FACT-
F, FACT-An,
FACT-Lym,
FACIT-F,
CARES-SF, QoL
Index, SF-36,
Neck
Dissection
Impairment
Index for QoL
for head and
neck cancer
survivors.

FACT

Page 24 of 52

Exercise has a positive
impact on QoL with
improvements in global
Qol.

QoL was improved at
short-term and long -
term follow up after CBT.
Patient Education was
not related to improved
outcomes. Individual
interventions were more
effective than group.
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1

2

3

4

5

6

7

8

9 To evaluate

10 the

11 effectiveness
of lifestyle

12 intervention

13 in improving

14 Qol of

15 endometrial

16 and ovarian

17 Smits et al, cancer

18 2015 survivors.

19 T;]) determine
the

20 proportion of

21 physical

22 activity and/or

23 dietary

24 intervention

25 trials in breast

26 cancer

27 survivors that
assessed post-

28 intervention

29 maintenance

30 of outcomes,

31 the

32 proportion of

33 trials that

34 achieved
successful

35 post-

36 intervention

37 maintenance

38 of outcomes,

39 Spark et al, and the

40 2013 sample,

41

42

43

44

45

46

47

48

N
o]

8
studies /
3 RCTs

16
studies
originat
ed from
10 RCTs

413 survivors of
endometrial and
ovarian cancer
were included in
the analysis. 153
survivors were
included in the
RCTs. Age range
not specified.

1,536 breast
cancer survivors
during or after
treatment. Age
range not
specified.

Adults

di
w

agnosed

ith
endometrial

cancer
having
completed
primary
treatment
(surgery,

chemothera

py or

radiotherap

y)

Not
specified

BMJ Open

Home-based,
individually or
group-based

Interventions
included face to
face contact,
printed information
and telephone
counselling or
home-based
delivery

Physical activity, behavioural
change, nutritional, counselling
interventions

The duration varied from 12 weeks
to 12 months.

FACT-G, FACT-
F, FACT-O, SF-
36 and QLACS

Interventions were described as
physical activity and/or dietary
behaviour change aiming to
increase aerobic fitness, strength,
physical activity.

Most interventions lasted 1-4
months, with some lasting longer
than 6 months.

Measures not
specified

The review did not show
improvements in global
QolL. The authors
concluded that lifestyle
interventions have the
potential to improve QoL
in this population.

More research is needed
to identify the best ways
of supporting survivors
to make and maintain
these lifestyle changes.
Qol-specific outcomes
from three studies not
reported.

24

WBLAdos Aq pa1osiold 1senb Aq vz0z 6 [LIEG &' Y05 b UBto LR iR e BEpBBMSEY 56 Petisken 8216 8588167 foz-usdolwa/oeTT 0T se pausignd 1s1y :usdo rNg


http://bmjopen.bmj.com/

P OO~NOULAWNPE

ADABADIMDPDEDIMDWOWWWWWWWWWNNNNNNNNNNRERRERPRPERPRERERRPR
~NO U BRARWNRPOOO~NOOOPRWNRPOOONOUPRAWNRPOOO~NOOUUOMWNEO

S D
O

intervention,
and
methodologic
al

characteristics

common
among trials
that achieved
successful
post
intervention
maintenance
of outcomes.

To summarise
the literature
on the health
effects of
exercise
during cancer
rehabilitation
and to
evaluate the
methodologic
al rigor of
Spence et al, studies in this
2009 area.

13
studies
originat
ed from
10 trials,

4 of
which
were
RCTs

327 mixed cancer
patients, mostly
breast cancer
patients. The
sample size for
the RCTs was 245
patients and their
mean age ranged
from 18 to 65
years.

Patients
who had
recently
completed
treatment
and had
reported no
plans for
additional
treatment.
‘Recently
completed’
was defined
as having
completed
treatment
no more
than 12
months
prior to
enrolment.

BMJ Open

Interventions were
either supervised
exercise
programmes or
home-based,
unsupervised
exercise
programmes.

One study
employed exercise
physiologists to
prescribe
individually-tailored
exercise
programmes.

Most interventions were aerobic or
resistance-training exercise
programmes.

Most studies prescribed cycling or
walking ergometers for the aerobic
component. Studies incorporating
resistance training prescribed either
exercises using machines or
resistance bands.

Duration varied from 2 weeks to 14
weeks with a frequency of daily
exercise to two or three sessions
per week.

Cancer
Rehabilitation
Evaluation
System

Page 26 of 52

The findings from this
review suggest that
exercise can provide a
variety of benefits for
cancer survivors during
the rehabilitation period,
including an improved
Qol.
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Zachariae et
al, 2015

Zeng et al,
2014
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To evaluate
the
effectiveness
of expressive

writing for

improving

psychological

and physical

health in

cancer

patients and

survivors. 16 RCTs

25
studies
included
in the

To examine qualitati

the ve

effectiveness synthesi

of exercise s, 19

intervention studies

on the quality  included

of life of in meta-

breast cancer analysis.

survivors. 22 RCTs

1,797 cancer
patients or
survivors. Breast
cancer, ovarian,
renal, prostate,
colorectal and
mixed cancers.
Age range not
specified.

1,073 breast
cancer patients
aged 18 years or
over.

Not
specified

Individuals
who had
completed
active
cancer
treatment.

BMJ Open

Lab or home-based

Face to face, by
telephone

Expressive writing interventions
requiring participants to disclose
their emotions in sessions.

The duration of the intervention
ranged from 3 — 4 sessions, which
were daily, weekly or bi-weekly.

Interventions included any type of
exercise - aerobic, resistance or
combination of aerobic and
resistance, yoga, tai chi, aerobic and
strength training, aerobic and
resistance training and stretching.
The duration of the intervention
ranged from 4 to 52 weeks.

Time per session varied from 15 to
90 mins, 1to 5 times per week.

FACT-B, FACT-
G, FACT-BMT,
QLQ-C30

Generic QoL
measures: SF-
36, FACT-G,
EORTC-QLQ-
C30. Cancer
site-specific
QoL
measures:
FACT-B,
EORTC QLQ
BR23.

The review did not
support the general
effectiveness of
expressive writing in
cancer patients and
survivors.

The review found
consistent positive
effects of exercise
interventions in overall
QoL and certain QoL
domains. There was a
small to moderate effect
of interventions on site-
specific QoL. Single type
of exercise intervention
general aerobic, yoga or
tai chi had significant
differences in QoL score
changes.
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Abbreviations: QoL = Quality of Life; HRQoL = Health-related Quality of Life; 15DHRQoL = 15-dimensional health related quality of life; ABS = Affects balance scale; CARES = Cancer
rehabilitation evaluation system; CARES-SF = Cancer Rehabilitation Evaluation System Short Form; EORTC QLQ-C30 = European Organisation for Research and Treatment of Cancer Quality of
Life Questionnaire C30; EORTC QLQ-C33 = European Organization for Research and Treatment of Cancer Quality of Life Questionnaire C33; EPIC = Expanded Prostate Cancer Index Composite;
EPIC-26 = Expanded Prostate Cancer Index Composite Short Form; EQ-5D, EuroQol-5D “feeling thermometer”; FACIT-F = Functional Assessment of Chronic lliness—Fatigue; FACIT-Sp =
Functional Assessment of Chronic lliness—Spiritual well-being; FACT-An = Functional Assessment of Cancer Therapy—Anaemia scale; FACT-B = Functional Assessment of Cancer Therapy—
Breast Cancer; FACT-C = Functional Assessment of Cancer Therapy—Colorectal; FACT-F = Functional Assessment of Cancer Therapy—Fatigue; FACT-G: Functional Assessment of Cancer
Therapy—General; FACT H&N = Functional Assessment of Cancer Therapy—Head & Neck; FACTIT = Functional Assessment of Chronic lliness Therapy; FACT-Lym = Functional Assessment of
Cancer Therapy—Lymphoma; FACT-O = Functional Assessment of Cancer Therapy—Ovarian; FACT-P = Functional Assessment of Cancer Therapy—Prostate; FLIC= Functional Living Index for
Cancer; GHQ = General health questionnaire; IFS-CA = Inventory of functional status—cancer; MCS/PCS = Mental Component Score/Physical Component Score; Modified Rotterdam QoL
Survey; Neck Dissection Impairment Index for QoL for head and neck cancer survivors; NHP = Nottingham Health Profile; PCa-Qol = Prostate Cancer Quality of Life Instrument; QLACS =
Quality of Life in Adult Cancer Survivors; QLI = Quality of life index; QLQ-PR25 = European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire-Prostate Module;
QoL-BC = quality of life questionnaire—breast cancer; RAND-36 = 36-Item Short Form Health Survey; SDS = Symptom Distress Scale; SF-12 = Medical Outcomes Study Short-Form Health
Survey 12; SF-36 = Medical Outcomes Study Short-Form Health Survey 36; SIP = Sickness impact profile; UCLA-PCI = University of California, Los Angeles, Prostate Cancer Index; VAS = Visual
analogue scale; WHOQOL-BREF = World Health Organization Quality of Life Assessment.
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Table 4: Components of the interventions by study

Cramer et al, 20127

Fong et al, 2012%

Buffart et al, 2012™

Khan et al, 2012®

Mishra et al, 2012"

Culos-Reed et al, 2012*

Bourke et al, 2015%

Duijts et al, 2011°
Ferrer et al, 2011%
Fors et al, 2011%*

Galveo et al, 2005"

Gerritsen and Vincent 2015%°

Huang et al, 20157
McAlpine et al, 2015

Mewes et al, 2012

Osborn et al, 2006

Smits et al, 2015

Spark et al, 2013%

Spence et al, 2009

Zachariae et al, 2015%

Zeng et al. 2014%

PHYSICAL

Aerobic

Aerobic and
Resistance

Resistance

Aquatic exercise

Cardiovascular
programme

Cycling

Dance
movement

Enhanced
Standard Care

Exercise not
specified

Expressive
writing

METs targeted

Dietary
intervention

Pilates

Resistance/stre
ngth training

Running

Self-
management
exercise

Stretching/Flexi
bility exercises

Swimming

Tai Chi

Treadmill

Walking

Weight training

Yoga/meditatio
n

Qigong

PSYCHOLOGICA
L
EDUCATIONAL
&
BEHAVIOURAL

Body mind

Cognitive
behavioural
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Cramer et al, 20127

Fong et al, 2012%°

Buffart et al, 2012™

Khan et al, 2012®

Mishra et al, 2012"

Culos-Reed et al, 2012*

Bourke et al, 2015%

Duijts et al, 2011°
Ferrer et al, 2011%
Fors et al, 2011%*

Galveo et al, 2005"
Gerritsen and Vincent 2015%°

Huang et al, 20157

McAlpine et al, 2015

Mewes et al, 2012

Osborn et al, 2006

Smits et al, 2015

Spark et al, 2013%

Spence et al, 2009

Zachariae et al, 2015%

Zeng et al. 2014%

stress therapy

Cognitive
behavioural
therapy

Cognitive G
therapy

Combined
psychosexual

Comprehensive
coping strategy

Coping skills

Emotional
support

Group therapy

Guided imagery

Image
consultant

Mindfulness
based stress
reduction

programme

Motivational
interviewing

Problem solving
training

Progressive
relaxation
training

Psychotherapy

Psychosocial
therapy

Return to work
interventions

Social support

Stress
management

Health
education

Psychological
education

Peer support

MODE OF
DELIVERY

CD/manuals/vid
eos

Face to face

Home based

Inpatient
setting

Muiltidisciplinar
y rehabilitation
programme
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Table 5: Reported effect size from meta-analyses in reviews

Authors Intervention

Type of effect size
reported

Reported effect size

Buffart et al, Yoga
20120

SMD
(7 studies)

General QoL

0.37,0.11-0.62

Cramer et al, Yoga
20120

SMD
(4 studies)
Global QoL

0.62,0.04 to 1.21;

Ferrer et al, 2011 Exercise

*$

SMD
(78 studies)

All intervention
groups (Immediate
FU)

Intervention vs
control, adjusted for
baseline differences

Delayed FU

All intervention
groups

Intervention vs
Control adjusted for
baseline

0.34,0.24t00.43

0.24,0.12t0 0.35

0.42,0.23t0 0.61

0.20, -0.058 to 0.46

Fong et al, 2012 Exercise

2 studies

9 studies

3.4,0.4t06.4

22.1,16.8t027.4

Gerritsen and Exercise
Vincent 2015

SMD: intervention
vs control

5.55,3.19t07.9

Mishra et al, 2012 Exercise
0

SMD: baseline to
after intervention
(11 studies)

3-6 month follow up
(181 participants)

6 month follow up
(115 participants)
(2 studies)

0.48,0.16 t0 0.81

0.14,-0.38 t0 0.66

0.46, 0.09 to 0.84

Zeng et al, 2014 Exercise

Standardised Mean
Difference (Overall)
(6 studies)

Cancer specific
(10 studies)

0.70,0.21, 1.19

0.38,0.03t0 0.74

Duijts et al, 2011 Exercise
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SMD (or Hedges g
for small sample
size, with
adjustment)
(27 studies)

0.298,0.117 to 0.479,
p =0.001
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Behavioural
intervention 0.045, -0.044 to 0.135, uncertain
p=0.322
Osborn etal, CBT SMD Overall 0.91,0.38to 1.44, +
2006 (11 studies) p<0.01
Short term (<8wks) 1.45, 0.43 to 2.47 +
Long term (>8wks) 0.26, 0.06 to 0.46 +
Individual CBT 0.95, -0.367 to 1.536 +
(7 studies)
Individual vs Group 0.37,-0.02 t0 0.75, uncertain
CBT
(1 study) -
-0.04, -0.38 t0 0.29,
Patient Education (1 study)
Smits et al, 2015 Lifestyle SMD +
interventions
3 months 1.16,-5.91 to 8.23,
2.48,-4.63 t0 9.58,
6 months
Zachariae et al, Expressive writing Hedges’s g 0.09, -0.5 to 0.24, +

2015

* random effects assumption

0 Reviews rated as high quality
$ findings sustained for random or fixed effects, random effects reported.

Overall Effectiveness of Interventions: meta-analysis findings

Meta-analyses were reported in 11 reviews and the effect sizes (as reported in the original reviews)
are tabulated (Table 5). Of six publications providing meta-analyses of physical activity (not including
yoga), all found convincing positive associations for studies testing response between 1 and 26
weeks post-treatment. Long term effects were not tested by all, although Fong and Zeng did show

1026 One review *° showed uncertain

persistent effects at six months and a year respectively.
outcomes at 3-6 months, although shorter and longer term outcomes were favourable. This review
showed equivocal effects when the intervention group was compared with the control group, once
adjusted for quality of life and covariates at baseline. The two meta-analyses of yoga interventions

1123

showed positive effects, as did a review of CBT. * There was no evidence of benefit in quality of

life following patient education *” and behavioural interventions.’
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Two reviews reported effect sizes from individual studies but did not undertake meta-analyses.'®**

Mewes’s review of multidimensional rehabilitation included ten studies, nine of which had global
quality of life outcomes; of these, seven showed benefit with effect sizes ranging from 0.04 to 0.99
(no confidence intervals reported). *® Fors’s review included six RCTs only four of which included a
quality of life measure; ** two of these showed positive effect sizes (ranging from 0.56, 95%Cl: 0.09
t0 1.03; 95% Cl: 0.63, 0.11 to 1.18); one showed improved and one a worsening of quality of life as a
non-standardised mean score. Five reviews 32> did not report meta-analyses or effect sizes;
mostly these provided mean change scores or narrative statements. On the whole these gave a
mixed picture, often resorting to sub-group analysis by cancer type or different dimensions of quality

of life.

Physical Activity: Summary Findings

Cramer’s® high quality review of 6-12 weeks of yoga in breast cancer patients showed a large
increase in general quality of life, a finding that was consistent with reviews by Buffart ** and Culos-
Reed, which scored lower on the AMSTAR. ** Mishra’s *? high quality review of people with multiple
cancers, 50% of whom had breast cancer, found that physical activity had a positive effect on global
quality of life at three and six months follow up, as did Smits’s high quality review of endometrial

2021 Fong/SlO

cancer and Gerritsen’s moderate quality review of mixed cancers. high quality review of
breast cancer, colorectal, endometrial and mixed cancers, similarly found physical interventions
improved general quality of life on average at 13 weeks follow up (range 3-60 weeks). Bourke’s

28
I

review of prostate cancer found personalised lifestyle interventions helpful®®, and McAlpine’s review

of mixed cancers including prostate found benefit of activity following medication treatment.”

There was inconsistency across the reviews with regard to the types of exercise interventions that
were most effective. Fong *° found aerobic plus resistance training to be significantly more effective
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than aerobic training alone on many aspects of quality of life. However, Zeng’s *® moderate quality
review suggested that single types of exercise interventions (general aerobic, yoga or tai chi) were
more effective at increasing quality of life at 4-52 weeks after intervention; half of the studies
assessed interventions between 8-12 weeks. Duijts’s ° study of breast cancer patients found only
small effects of physical activity on quality of life (at 8 -26 weeks after intervention); and Spence’s *®
study of mixed but mostly breast cancer patients reported evidence that physical activity improved
overall quality of life but only four of ten trials maintained the intervention and only a fifth of trials
seemed to assess outcome at 3 months and beyond. Zeng’s *® review of breast cancer patients found
small but positive benefits of physical activity on overall quality of life. Galvio’s ** review of mixed
cancers gave preliminary evidence of positive benefits on a Modified Rotterdam QoL measure, but
no overall effects were reported. However, Spark’s > review of breast cancer patients showed that
the impact of physical activity on quality of life was not convincing. Although Spark did not report
effect sizes, two of the studies in that review included quality of life measures, both of which
reported effect sizes in the original papers: one showed positive benefits on FACT-G and FACT-B at 8
months (effect sizes 9.8 to 13.4), but not at 24 months follow up; the other showed no significant
effects on FACT-G overall, but when the cancer specific FACT-G was assessed at six month follow up,
there was benefit (4.9, 0.2 to 9.6). Ferrer’s *° study of breast, prostate, endometrial, head and neck,
ovarian cancers and lymphoma found small but positive effects of exercise at long term follow up on
multiple measures of quality of life. The efficacy of the interventions appeared greater with shorter
duration treatments, and if exercise was supervised. Aerobic intensity predicted improvements in

quality of life.

Psychological and behavioural interventions: Summary Findings

Only one of the reviews of psychological and behavioural interventions was classified as high quality:

Huang’s 2’ meta-analysis of breast cancer patients showed that mindfulness-based stress reduction
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programmes had a significant effect in improving overall quality of life. Duijts’s ° review, on the other

hand, concluded that behavioural techniques such as problem solving, stress management and CBT
did not significantly improve health-related quality of life. Nevertheless, Fors’s ** review of breast
cancer patients showed CBT improved quality of life. No meta-analysis or overall effect sizes were
reported due to heterogeneity. Further support for CBT came from Osborn’s '’ review of group and
individually delivered CBT for mixed cancers; individual interventions were more effective than
group-based treatment. CBT showed both short-term ** and long-term improvements in quality of
life."” Five primary papers in one review assessed the effect of social and emotional support as an
intervention, four of them finding no effect, and one reporting a significant improvement in quality
of life on one measure.** There was no evidence that psychosocial education increased quality of

life.” %

Multidimensional and Multidisciplinary rehabilitation

Khan’s ® high quality review of breast cancer patients included just two studies, only one of which
provided low level evidence that multidisciplinary rehabilitation improved participation and social
activities. The other showed no significant effects. Mewes’s *® moderate quality review of breast and
other cancers treated by inpatient multidisciplinary rehabilitation demonstrated no differences
between multidimensional and single dimension interventions, with benefits of both on physical
outcomes. Bourke's review of prostate cancer survivors examined the effectiveness of
multidisciplinary approaches based on findings from three primary studies.”® They concluded that
such interventions showed small benefits for quality of life, typically when they involved a smaller

number of health professionals, thus allowing more focused tailoring of the interventions.
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Intervention modality

The effectiveness of online educational interventions was unclear. McAlpine’s ** review of lung,
prostate, head and neck and a smaller number of mixed cancers showed equivocal findings. There
were benefits to online education, message boards, but mixed effects for interactive websites, and
worse outcomes from one study on email interventions. One interesting review was of expressive
writing interventions, but this found no benefit on quality of life, although small effects would be
undetected. ** Individuals with low levels of emotional support appeared to benefit more than

others.

Adverse Effects

Five reviews™ ?*2* % included reports of adverse events. Of four studies in Buffart’s'! review, one

reported back spasm in a yoga class in a patient with a history of back problems. In Cramer’s®
review of three studies reporting adverse events, there was one adverse event (back spasm) in 138
patients. McAlpine’s"™ review included two studies that reported adverse effects of online support
groups. One of these reported transient helplessness, anxiety, confusion and depression at six
months; whilst the other showed poorer quality of life despite high levels of reported satisfaction.
Zeng's* review of 25 trials found one study with reports of exercise related lymphedema. In
Mishra’s*? review, six studies reported adverse effects including lymphoedema, gynaecological
complications and influenza in the exercise group. One study reported back, knee and hip problems.
Three participants in one study reported thrombosis and infection following exercise interventions.
Another study found hip pain, sciatica, arm discomfort (n = 4), knee discomfort (n = 10), ankle
discomfort (n = 3), and foot discomfort (n = 8) with asymptomatic ischaemia and conduction
problems on ECG. A further study reported lung metastases, pulmonary embolism and palpitations.

Another study reported soft tissue injury following exercise, and cholecystitis following stroke.
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Cancer recurrence, although not a direct effect of interventions, was common and another reason to

stop participation in the research.

DISCUSSION
Main findings

21 reviews were included and showed a lack of definitive and consistent evidence across 465
primary studies of which 362 were RCTs. In part this is explained by substantial variation in study
designs and outcome measures used to indicate quality of life. All systematic reviews of physical
activity demonstrated improved overall quality of life, but few studies assessed long-term outcomes
beyond 3 months, and even fewer assessed outcomes beyond a year after the intervention. More
focused research and a consistent approach are required to explore the effect on the subdomains of
quality of life."* A higher quality review suggests that aerobic plus resistance training provide
maximum improvements in quality of life.® There was more evidence of physical rather than

psychological or other types of interventions.

One of the included reviews for psychological or behavioural interventions was of high quality.”” CBT

is effective for improving quality of life in the short and long term,*’ **

especially when provided as
an individual intervention."” There is not much evidence to support comparative effectiveness of
intervention modalities such as group versus individual, mono-dimensional versus multi-dimensional
or multidisciplinary; further work is needed to examine these different approaches. Given the
accessibility of social media and its popularity, the findings that email contact was related to poorer

quality of life need further investigation; although interactive websites were beneficial, the overall

findings about digital interventions were equivocal.
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Limitations

The current review has some limitations in the methodology. Studies not in English and grey
literature were not included due to time constraints as the review was undertaken as a part of a

programme development grant to inform the design of a future research programme application.

We encountered some methodological limitations in included reviews. Some used multiple
outcomes and often had a very broad understanding of QoL and used diverse measures of quality of

life. There was no consistent reporting standard.

We did not consider outcomes such as wellbeing or the multiple sub-domains of quality of life to
avoid the risk of generating findings due to multiple testing in smaller sub-samples in underpowered

anlayses. Some reviews included few primary papers.

We found little overlap between reviews (tabulation available on request), reflecting their specific
inclusion and exclusion criteria and interest in very specific interventions and cancer types. We did
not evaluate the methodological quality or bias of the original studies within each systematic review.

Ten reviews planned to assess publication bias; three of these could not perform any specific tests of

82327 9101217192022

bias due to small samples. Consequently seven studies tested for publication bias.

102022 9121719

Three of these reported that publication bias was not significant. Four reviews reported
significant publication bias suggesting caution in assuming there is definitive evidence for exercise

and CBT.

The physical and psychosocial concerns of patients at different time periods of the cancer
experience will vary greatly and interventions effective at one stage may not be suitable for another.
Most reviews defined ‘survivors’ as those who had completed active treatment before the onset of

1013141618 192324 26

the study. Some specified a time frame, from immediately after surgery to 15 years

after active treatment. > One review defined survival as being from diagnosis onwards. *’ Another
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included terminal stages of cancer. * The majority of the reviews incorporated studies combining

patients during and post treatment. ***° 3%

These differing definitions of living with and beyond
cancer make comparison difficult, and a standardised approach to trials and reporting of studies is

needed.

Interventions were offered to patients based on their diagnosis of cancer, rather than low quality of
life, which may have led to underestimation of potential beneficial effects. Future research should
consider the effectiveness of interventions targeting people living beyond all types of cancer, and

with poor overall quality of life.

Conclusions

Systematic reviews of cancer patients and their QoL showed that effective interventions included
physical activity, CBT and mindfulness-based stress reduction training. Personalised lifestyle
interventions showed promise, as did social and emotional support. Educational and information
provision appear ineffective, and there were few studies of electronic interventions. Currently, there
is no standard study design, outcome selection, or reporting convention adopted across these
reviews. No single intervention can be recommended to those patients with a poor quality of life
following cancer treatment as interventions were not targeting poorer quality of life, but cancer

survivors in general.
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Annex1: Full search strategy

Component 1: Population
#1. Neoplasms (MeSH term) or cancer or cancers or cancerous or carcinoma* or
neoplas* or tumor* or tumour* or malignan*

Component 2: Intervention

#2. Counseling (MeSH term) or psychotherapy (MeSH term) or “cognitive therapy”
(MeSH term) or “self-help groups” (MeSH term) or “mind body therapies” (MeSH term)
or “behavior therapy” (MeSH term) or psychotherapy, group (MeSH term) or
meditation, (MeSH term) or “mindfulness” (MeSH term) behaviour therapies, cognitive
(MeSH term)

#3. (counsel*:ti,ab or psychoeducat*:ti,ab or educat*:ti,ab or coping*:ti,ab or
psychological*:ti,ab or psychosocial*:ti,ab or psychotherap*:ti,ab or
psychoanalytic*:ti,ab) AND (therap*:ti,ab or treatment*:ti,ab or outcome*:ti,ab or
intervention*:ti,ab)

#4. (social: ti,ab or peer: ti,ab or group: ti,ab) AND (support: ti,ab)

#5. self:ti,ab AND help:ti,ab

#6. (cognitive:ti,ab or behav*:ti,ab) AND (treatment*:ti,ab or therap*:ti,ab)
#7.“CBT":ti,ab

#8. (Family:ti,ab or couple:ti,ab) AND (therap*:ti,ab)

#9. meditation:ti,ab or mindfulness:ti,ab

#10. #2 or#3or#4or#5or#60r#7or#8+or#9

Component 3: Outcome
#11. “quality of life” (MeSH term) or “well being”: ti,ab or “QoL.” (all fields) or “quality
of life”: ti,ab

FULL PICO:
#1 AND #11 AND #12

Filters: Humans, English language, Reviews, Age group
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Checklist item

; B
?n | 1 | Identify the report as a systematic review, meta-analysis, or both. g
ERV) w
11 %
ryl2 2 | Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria, %

13 participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and implicationgof key
14 findings; systematic review registration number. 1?3
15 =
16 5
17 Describe the rationale for the review in the context of what is already known. 5
J_ |22
13 4 | Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons, &
20 outcomes, and study design (PICOS). S
21 &
2 =

trait on 5 | Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide reglstr%lon
on information including registration number. g_
)
25 6 | Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, languagg,
26 publication status) used as criteria for eligibility, giving rationale. 2
g; 7 | Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify addltlonai
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ABSTRACT

Objectives

Over two million people in the UK are living with and beyond cancer. A third report diminished

quality of life.

Design

A review of published systematic reviews to identify effective non-pharmacological interventions to

improve the quality of life of cancer survivors

Data Sources

Databases searched until May 2017 included PubMed, Cochrane Central, EMBASE, MEDLINE, Web of

Science, the Cumulative Index to Nursing and Allied Health Literature (CINAHL) and Psych INFO.

Study selection

Published systematic reviews of randomised trials of non-pharmacological interventions for people
living with and beyond cancer were included; included reviews targeted patients aged over 18. All
participants had already received a cancer diagnosis. Interventions located in any healthcare setting,
home or online were included. Reviews of alternative therapies or those non-English reports were
excluded. Two researchers independently assessed titles, abstracts, the full text of papers, and

independently extracted the data.

Outcomes

The primary outcome of interest was any measure of global (overall) quality of life.

Analytic methods

Quality assessment (AMSTAR) and narrative synthesis, evaluating effectiveness of non-

pharmacological interventions and their components.
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Results

Of 14,430 unique titles, 21 entered the review of reviews. There was little overlap in the primary
papers across these reviews. 13 reviews covered mixed tumour groups, seven focused on breast
cancer, and one focused on prostate cancer. Face-to-face interventions were often combined with
online, telephone and paper-based reading materials. Interventions included physical, psychological
or behavioural, multidimensional rehabilitation and online approaches. Yoga specifically, physical
exercise, more generally, cognitive behavioural therapy (CBT) and mindfulness-based stress

reduction (MBSR) programmes showed benefit in terms of quality of life.

Conclusions

Exercise-based interventions were effective in the short (less than 3-8 months) and long term. CBT
and MBSR also showed benefits, especially in the short term. The evidence for multidisciplinary,

online, and educational interventions was equivocal.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 6 9f 52

ybuAdoo Aq paraslold 1senb Ag £20z ‘6 1dy uo /wod*[wg uadolwg//:dny woij papeojumoq “LT0Z J8qWIBAON 8Z U0 0985T0-2T0Z-uadolwa/9eTT 0T se paysignd isiy :uado [N


http://bmjopen.bmj.com/

Page 7 of 52

©CoO~NOUITA,WNPE

BMJ Open

ARTICLE SUMMARY

Strengths and limitations of this study

This is a systematic review of reviews and evidence synthesis of non-pharmacological
interventions in cancer survivors.

Longer term studies are needed and studies of greater methodological quality that adopt
similar reporting standards.

Definitions of survivor varied and more studies are needed for different types of cancer, and
specifically for patients who have poor quality of life.

More studies are needed that investigate educational, online and multidisciplinary team

based interventions.

This review has some limitations in the methodology. Studies not in English and grey
literature were not included. This was a review of reviews: we did not review individual
studies focussed on specific cancers or stage and we did not re-assess the quality of the

primary studies included in each review.

INTRODUCTION
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Advances in public awareness, early detection and improved treatments mean that more people are
now living with and beyond cancer. For example, Cancer Research UK reports that 50% of people
diagnosed with cancer in England and Wales survive 10 years or more, and survival rates have
doubled over the last 40 years." This group of survivors includes people at various stages of active

treatment, and those in remission, who are gradually restoring their social and occupational roles.

A significant proportion of cancer survivors experience poor quality of life.> The main causes of poor
quality of life include depression, anxiety, distress, fear of recurrence, lower levels of social support;
impacts on relationships, family, and social function; psychological and social needs, and problems
coping.” ® The process of diagnosis and treatment is traumatic and disruptive. It is not unusual for
cancer patients to experience distress. Common experiences for those living with and beyond cancer
include reduced physical ability, fatigue, changes in sexual activity and developing other medical
conditions that affect function for many years.? ® If a person is suffering from fatigue, depression or
anxiety they are understandably less motivated to visit friends or engage in social activities; the
strain on marital relationships may lead to a loss of support: 25% of people who experience

34 Thus, the effects of cancer

difficulties have broken up with their partner as a result of cancer.
extend beyond the diagnostic and active treatment phases. This review aims to gather the evidence
for practitioners, patients and their carers about effective non-pharmacological interventions to
improve quality of life in cancer survivors. We sought to summarise the effectiveness of non-

pharmacological interventions in cancer survivors as part of a NIHR funded programme development

grant to inform the design and delivery of a full programme grant.

METHODS
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This review of reviews examined existing systematic reviews of non-pharmacological interventions

that include information on quality of life of those living with and beyond cancer.

Inclusion and exclusion criteria

The study included any systematic reviews that explicitly reported randomised controlled trials.
Inclusion criteria were organised in accordance with the PICO reporting structure (see Table 1). The
population of interest was people living with and beyond cancer, who were aged 18 years or more,

and who had received their cancer diagnosis as adults.

We defined non-pharmacological interventions as those that did not involve any drug or medicine,
but they could include educational, behavioural, psychosocial approaches or physical activity; we
excluded complementary and alternative therapies as defined by the NHS Choices resource.’
However, we included physical activity and psychological approaches that were part of yoga based
interventions after consulting with patients in the development of the review. Comparators were
not specified for the purpose of the inclusion criteria of the review of reviews, but comparators

reported in the original reviews were considered in the analysis.

The primary outcome was quality of life (QoL) defined by physical, psychological and social
functioning. We reported on studies that used an established and validated measure of global or
overall QoL; some of these are cancer specific. In the literature, the terms ‘Quality of Life’ and
‘Health Related QoL are used interchangeably; therefore both are included under the term ‘QoL’ in
this review. The study settings included any healthcare venue, such as hospital inpatient or
outpatient services, community services and also included home and remote e-technology based

interventions.
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Table 1: Application of the PICO search strategy

Population Participants living beyond cancer, who have completed active
treatment with curative intent; aged 18 or more who received their
cancer diagnosis in adulthood.

Intervention Non-pharmacological interventions. Psychological, social and physical
activity, excluding complementary and alternative therapies or
medicines. Including yoga interventions with meditation, activity or

mindfulness.
Outcomes Quality of life.
Setting Any healthcare setting: hospital (in-patient or outpatient),

community or remote (e.g. using e-technology).

Study Design Systematic reviews that had explicitly searched for RCTs. To be
classified as a systematic review the following criteria were met:

- clear inclusion criteria
- a systematic search strategy
- a screening procedure to identity relevant studies

- systematic data extraction and analysis procedures for RCTs

Data sources

We searched the following databases: PubMed, Cochrane Central, EMBASE, MEDLINE, Web of
Science, The Cumulative Index to Nursing and Allied Health Literature (CINAHL) and Psych INFO. The
final search was from inception to May 2017 and is shown in Annex 1. We consulted experts in the
field to assess completeness of the list of identified reviews, and where necessary, contacted

authors to secure the full text versions.

Study selection
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Two authors (MD, JD) independently screened all titles and abstracts of studies identified by the

search strategy against inclusion and exclusion criteria, and, when eligibility was determined, the full

text was read. Discrepancies around inclusion were resolved by discussion or in consultation with a

third author when required (KB). We searched the reference lists of all included reviews to identify
any further relevant reviews. The research team was not blinded to authors. Citations were

downloaded and managed in an Endnote library.

Data extraction

Two authors (EM, EH) independently extracted data from each of the eligible reviews into a purpose

built, pre-designed, structured template. The data extraction forms were then summarised in a
table and reviewed independently by a third reviewer (KB) Extracted data included the following

information:

e Publication details: author, year, title, journal, country, format of publication.

e Study characteristics: number of primary studies, total number of participants, range of
publication dates, gender, age range of participants and socioeconomic data, primary
cancer site, length of time since final cancer treatment and type of treatment.

e Intervention design and evaluation: setting, description of the intervention and its
components: physical components, psychosocial components, educational components;
duration of intervention, follow up, number of treatment contacts, type of practitioner
providing treatment, mode of delivery of intervention, and any outcomes.

e Documents: Availability of treatment manuals.

e Results: Main outcome measures, secondary outcome measures, narrative findings,

adherence levels, patient satisfaction, effect sizes against intervention components.

Assessment of methodological quality of included reviews
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The methodological quality of the systematic reviews was evaluated using AMSTAR®, a measurement
tool for the assessment of multiple systematic reviews that has good reliability and validity (Table 2).

The AMSTAR checklist used can be found here: https://amstar.ca/Amstar Checklist.php.

Data analysis and narrative synthesis

The intervention components were listed, followed by a narrative synthesis.” This included
understanding components of the interventions, exploring patterns of findings across studies and
within primary reviews, and giving greater weight to studies of higher quality in the interpretation of
the findings, especially if there were contradictions between the findings of reviews. Ultimately, the
purpose was to put into text format the key findings from the most robust evidence available, to
guide treatment and future research recommendations. The synthesis set out reported effect sizes
across studies, means and standard deviation. Meta-analysis was not undertaken, due to
heterogeneity of methods, outcomes, and absence of reported effect sizes (10 reviews did not
provide effect sizes). The publications were segmented into those reporting meta-analyses to which
the greatest weighting was given in the synthesis; some reviews did not undertake or report meta-
analyses but rather reported each study, trends and the range of effect sizes; a third group reported

no effect sizes but provided narrative statements.

Patient and Public Involvement

Patients and carers (and respective organisations) were involved in the design and development of
the programme development grant application (from which this review is one output). Patients and
carers attended all the steering group meetings and were an integral part of the research team,
commenting on and critiquing the inclusion and exclusion criteria, outcome selection, and the
acceptability and likely value of interventions. As part of the steering group, they received and
commented on study progression, emergent findings, and reports. They are integral to the

dissemination plans including sharing the publication, but also helping craft lay summaries of the

11
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overall research project and key findings. A Public-Patient representative (EH) performed the data
extraction together with research and clinical colleagues and co-authored and edited the review.
Public Patient representatives were also part of the steering group and informed the design and

delivery of the review.

RESULTS

Study selection

Electronic database searches yielded 14,430 unique reviews. From this 290 were included from the
title search, followed by 47 from the abstract search. After scrutinising the full texts, 21 of eligible
published reviews entered this review (Figure 1). The 26 studies excluded studies are listed in an

online supplementary file. The quality scores are shown in Table 2.

12
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Figure 1: PRISMA flow diagram of study selection

Table 2: AMSTAR, tool for the assessment of multiple systematic reviews

FIGURE 1 ABOUT HERE

Review AMSTAR Score* Quality Rating
Bourke et al, 2015 3 Low
Buffart et al, 2012 6 Moderate
Cramer et al, 2012 9 High
Culos-Reed et al, 2012 3 Low
Duijts et al, 2010 4 Moderate
Ferrer et al, 2011 8 High
Fong et al, 2012 8 High
Forsetal, 2011 5 Moderate
Galvao et al, 2005 2 Low
Gerritsen and Vincent 2015 6 Moderate
Huang et al, 2015 8 High
Khan et al, 2012 10 High
McAlpine et al, 2015 5 Moderate
Mewes et al, 2012 5 Moderate
Mishra et al, 2012 10 High
Osborn et al, 2006 7 Moderate
Smits et al, 2015 8 High
Spark et al, 2013 6 Moderate
Spence et al, 2010 5 Moderate
Zachariae et al. 2015 5 Moderate
Zeng et al, 2014 6 Moderate

*The maximum score on AMISTAR is 11 and scores of 0-3 indicate that the review is of low quality, 4-7 of moderate quality;

and of 8-11 as high quality

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml
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Study characteristics

The types of interventions, settings, cancer type, measures of quality of life, and the key narrative

findings are reported in Table 3.

Participants

The number of patients included in the reviews ranged from 2628 to 7164.° 13 reviews covered

89 23-27

mixed tumour groups,'®** seven specifically focused on breast cancer, and one on prostate

cancer.’®

Intervention Type and Components

Face-to-face delivery of interventions was often combined with online delivery (three reviews)® **%;

911232526

others included telephone communication (five reviews) and printed information (two

1125

reviews). Four reviews included interventions that provided supplementary compact discs,

11232428 818

manuals or video tools. Two reviews were from inpatient rehabilitation.” = None of the
reviews reported the use of structured manuals, and interventions were often not fully described or
broken down into different components, nor was there attention to a mechanism or theory of

change.

1012 1316 19-21 25 26 28

Ten of the reviews focused on physical interventions, and three focused on yoga; ™*

9172427 and one review focused

142 four reviews were of psychosocial or behavioural interventions;
on online interventions including connecting patients and online education (see Tables 3 & 4)."> One
review compared multi-dimensional versus mono-dimensional interventions *® and one tested
multidisciplinary rehabilitation models. 2 Finally, one review focused on the effects of expressive

writing. 2 The duration and frequency of the interventions varied greatly from a single 20 minute

session *’ to 60 weekly sessions. *°

14
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The most common component of physical interventions was aerobic exercise, and

91012131626 89171824

resistance/strength training. Psychological education and cognitive behaviour

9171824

therapy were the most utilised psychological and educational interventions. Peer support

was often used as a psychological and a behavioural intervention. 8°*®

Components of the
interventions were thematically organised into two groups (see Table 4 for a more detailed
itemisation): biological or physical actions (19 types of activity or diet change) and psychological,
behavioural or educational (24 types of intervention about mind and body including cognitive
behavioural therapy, mindfulness-based stress reduction, psychosexual therapy, supporting existing
coping methods, emotional support, relaxation, psychotherapy and psychosocial therapy, and

interventions focusing on social support, guided imagery, self-management, use of peer support,

bibliotherapy, telephone and web-based interventions, return to work interventions).

15
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1
2
3
4
5 Table 3: Characteristics of included reviews
6
7
8
9
10
11 Number
12 of
Aims of primary Definition Intervention, duration and Outcome -
ii Review review studies  Participants of 'survivor'  Setting frequency QoL measures  Narrative findings
15
16 Yoga has strong
17 beneficial effects on
18 distress, anxiety and
19 depression, moderate
20 effects on fatigue,
21 Systematic 744 breast cancer All included a yoga program led by general HRQoL,
22 review of RCTs patients and 39 experienced yoga instructors with emotional function and
and meta- lymphoma cancer Face to face, with physical poses (asanas), breathing social function, small
23 analysis of the patients during supplementary techniques, (pranayama), and effects on functional
24 effects of yoga 16 and after Patients booklets and relaxation or meditation (savasana FACT-G, SF-36, well-being, and no
25 in cancer publicati  treatment. during and audiotapes of or dhanya). EORTC QLQ- significant effects on
26 Buffart et al, patients and ons/13 Mean age range: after exercises for home Programme duration: 6 weeks to 6 C30, EORTC physical function and
27 2012 survivors. RCTs 44-63 years. treatment. practice months. QLQ-C30, FLIC  sleep disturbances.
28
29
30
31
32 To evaluate
the evidence Lifestyle interventions including
33 from RCTs of exercise interventions, diet
34 supportive interventions or a combination of
35 interventions exercise and diet. Multidisciplinary
36 designed to group education or online Supervised and
37 improve education and support. Enhanced FACT-P, QLQ- individually tailored
38 prostate Patients Group or face to standard care interventions and PR25, EPIC, patient-centred
39 cancer- during and face, online or with cognitive behavioural interventions.  EPIC-26, interventions such as
40 Bourke et al, specific 2,654 prostate after supplementary Varied durations and follow up UCLA-PCI, lifestyle programmes are
a1 2015 quality of life. 20 RCTs  cancer survivors treatment. audiotapes frequencies. PCa-QoL beneficial.
e L
44
45
j? WBuAdoo Aq peroelold 1senb Aq 1Z0z "6 [LIBG o' O MG WBHoIHAR it L6 BEpRBI/AEE" 502/ Feliskel §£t6 55861H) Toz-uedolug e TT 0T Se paysiand 11y :uedo rg
48

N
o]


http://bmjopen.bmj.com/

P OO~NOULAWNPE

ADABADIMDPDEDIMDWOWWWWWWWWWNNNNNNNNNNRERRERPRPERPRERERRPR
~NO U BRARWNRPOOO~NOOOPRWNRPOOONOUPRAWNRPOOO~NOOUUOMWNEO

S D
O

Cramer et al,
2012

Culos-Reed et
al, 2012
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To
systematically
assess and
meta-analyse
the evidence
for the effects
of yoga on
HRQoL nd
psychological
health in
breast cancer
patients and
survivors.

To determine
the clinical

significance of

patient-
reported
outcomes
from yoga
interventions
conducted
with cancer
survivors.

12 RCTs
were
included
in the
qualitati
ve
synthesi
sand 10
of them
were
included
in the
meta-
analysis

13
studies/
7 RCTs

742 breast cancer
patients during or
after treatment.
Mean age range:
44-63 years.

474 mixed cancer
patients.

The majority were
breast cancer
patients during
and after

treatment. RCTs:

sample size in the
treatment group
at time 2 ranged
from 13-45
patients.

Mean age range:
46-60 years.

Those who
had
completed
active
treatment
before the
onset of the
study.

Patients
both on and
off
treatment.

BMJ Open

Face to face, with
supplementary
audio and video
tools or telephone
calls.

Face to face

Yoga interventions including lyengar
yoga, Yoga of Awareness, Viniyoga,
restorative yoga, yoga based on
Patanjali‘s yoga tradition, Yoga in
Daily Life, integrated yoga and

hatha yoga.

Duration: 1 week to 6 months.

Frequency varied from daily
sessions to weekly.

Yoga styles included hatha, integral,
iyengar, tibetan, viniyoga, and

vivekananda.
Duration: 6 to 26 weeks.

Frequency varied from 5 times per
week to weekly and classes were

60-90 minutes.

FACT-G, FACT-
B, FACIT-Sp,
SF-36, SF-12,
FLIC, EORTC
QLQ-C30

SF-36, EORTC
QLQ-C30,

FACT-B, FACT-
G, SF-12, NHP

Page 18 of 52

There is moderate
evidence for the short-
term effect of yoga on
global HRQoL. However
these short-term effects
could not be clearly
distinguished from bias.

Yoga for cancer survivors
results in clinically
significant improvements
in overall HRQoL, as well
as in its mental and
emotional domains.
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> D
O

Duijts et al,
2011

Ferrer et al,
2011

Evaluate the
effect of
behavioural
techniques
and physical
exercise on
psychosocial
functioning
and HRQolL in
breast cancer
patients and

survivors. 56 RCTs

To examine

the efficacy of

exercise

interventions

in improving

quality of life

in cancer

survivors, as

well as

features that 78
may moderate  studies/
such effects. 43 RCTs

>7,000 breast
cancer patients,
including non-
metastatic and
metastatic
patients during
and after
treatment.
Participants' ages
were not
specified.

3,629
participants: 54%
breast cancer, 8%
prostate cancer,
2% colorectal
cancer, 1% each
featured
endometrial,
head—-neck,
lymphoma, and
ovarian cancer
survivors, and
32% included
mixed diagnosis.
2,432 patients
participated in the
RCTs.

Mean age was 55
years.

Patients
during and
after
treatment.

Survivor was
defined as
post
diagnosis.

BMJ Open

Face to face, online
or by telephone,
individually or at
group level

Supervised or
unsupervised

Behavioural techniques included
psycho-education, problem solving,
stress management, CBT, relaxation
techniques, social and emotional
support.

Physical interventions included
yoga, self-management exercise
protocol, aerobic or resistance
exercise training and dance
movement.

Intervention duration varied from 1-
56 weeks of 3-56 sessions.

Interventions were designed to
affect exercise behaviour by
comparing low vs high exercise
intensity.

36% used trained intervention
leaders; 56% featured supervised
exercise sessions.

The mean level of targeted aerobic
METs was 4.2 (SD=2.2), and the
mean level of targeted resistance
METs was 2.5 (SD=2.2).

Duration: 8-26 weeks. The mean
length of intervention session was
51.1 mins and the mean number of
sessions per intervention was 22.8.

SIP, CARES,
ABS, EORTC
QLQ-C30,
FACT-B, FACT-
G, FACT-F,
FACT-An, FLIC,
SF-12, SF-36,
QolL-BC, GHQ,
SDS, IFS-CA,
VAS

EORTC QLQ-
30, SF-36,
FACTIT,
Quality of Life
Index, FACT-G,
FACT-An,
FACT-B, FACT
H&N, FACT-P,
FLIC, CARES-
SF, Rotterdam
QOL,
WHOQOL-
BREF.

No significant effect of
behavioural techniques
on HRQoL.

Physical exercise
produced statistically
significant but moderate
effects on HRQoL.

There was a positive
effect of physical
interventions on QolL,
sustained for delayed
follow-up assessment.
Efficacy increased as the
length of intervention
decreased, and if
exercise was supervised.
Targeted aerobic
intensity significantly
predicted QoL
improvements as a
quadratic trend.
Targeted aerobic METs
predicted intervention
efficacy.

Number of sessions,
targeted resistance
METs, training of
facilitators, and inclusion
of flexibility content
were not significantly
related to QoL outcomes.
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Fong et al,
2012

Fors et al,
2011

To
systematically
evaluate the
effects of
physical
activity in
adult patients
after
completion of
main
treatment
related to
cancer.

To determine
the
effectiveness
of
psychoeducati
on, cognitive
behavioural
therapy (CBT)
and social
support
interventions
used in the
rehabilitation
of breast
cancer
patients.

34 RCTs

18 RCTs

3,769
participants; 65%
included breast
cancer only, 9%
colorectal cancer
only, 3%
endometrial
cancer only, and
27% mixed
diagnosis.

Mean age range:
39-74 years.

3,272 breast
cancer patients,
during and post
treatment. Age
range not
specified.

Patients
who have
completed
their main
cancer
treatment
but might
be
undergoing
hormonal
treatment.

Patients
who have
finished
surgery and
adjuvant
treatment.

BMJ Open

Face to face

Online, face to face
or by telephone or
by using print
material,
individually orin a
group

Exercise interventions included
aerobic exercise, resistance or
strength training.

Duration: 3 to 60 weeks.
Frequency ranged from daily to
once a week.

Psychoeducation, CBT and social
and emotional support.

Duration ranged from 2 weeks — 6
months.

FACT G, FACT-
B, FACT-C,
EORTC, SF-36

FACT-B, FACT-
G, EORTC-
QLQ-C30,
Qol-BC, QLl,
EuroQol-5D,
QoQ-C33
Global

Page 20 of 52

Physical activity was
shown to be associated
with clinically important
positive effects on
quality of life. Aerobic
plus resistance training
was significantly more
effective than aerobic
training alone on general
Qol.

Psychoeducation showed
inconsistent results
during and after primary
treatment.

CBT after primary
treatment (6-12 weeks)
led to improved QoL. CBT
during primary
treatment had
inconsistent results.
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To present an

overview of

exercise

interventions

in cancer

patients

during and

after

treatment and

evaluate dose-

training

response

considering

type,

frequency,

volume, and

intensity of

training along

with 26
Galvao et al, physiological studies/
2005 outcomes. 9 RCTs

To evaluate
the
effectiveness
of exercise in
improving QoL
in patients
with cancer,
during and
Gerritsen and after

Vincent, 2015 treatment. 16 RCTs
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1,186 mixed

cancer patients
during and post
treatment. 458

patients

participated in the  Patients
RCTs. during and
Agerange: 14-65  after
years. treatment.
1,845 mixed,

breast,

lymphoma,

colorectal, Patients
prostate and lung  during or
cancer patients. after
Aged: 18-79 years  treatment.

BMJ Open

Face to face

Home-based or
outdoors,
supervised or
unsupervised

Exercise interventions included a
cardiovascular exercise programme
and mixed training (cardio,
resistance and flexibility exercises).
Intensity level when provided was
described as between 60-80%
maximum heart rate (MHR).

Programme duration was 4-28 Modified
weeks. Frequency ranged from Rotterdam
twice a week to 5 times per week. QoL Survey.
Exercise modalities included

walking, cycling, strength training, EORTC-QLQ,
swimming, stability training and FACT-An,
elliptical training ranging from twice  FACT-B, FACT-
a week to five times a week. The C, FACT-G,
duration ranged from 3 weeksto 16  FACT-P, SF-36,
months. MCS/PCS

Contemporary resistance
training provides
anabolic effects that
counteract side effects of
cancer treatments, to
improve quality of life.

Exercise has a direct
positive impact on

cancer patients' QoL,
during and following
medical intervention

20
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Huang et al,
2015

Khan et al,
2012

Meta-analysis

to evaluate

the benefits of
mindfulness-

based stress

reduction on
psychological

distress

among breast 9
cancer studies/
survivors. 4 RCTs

To assess the
effects of
organised
multidisciplina
ry
rehabilitation
during follow-
up in women
treated for

breast cancer. 2 RCTs

964 breast cancer
survivors. 812
patients
participated in the
RCTs.

Mean age range:
49 -57.5

262 breast cancer
patients after
treatment. All
women were
older than 49
years except for
two.

Women
diagnosed
with breast
cancer.

At least 12
months
after
completion
of definitive
cancer
treatment.

BMJ Open

Setting not specified

Group-based
inpatient
programme or
inpatient
programme
together with a
home-based
programme.

8-week mindfulness based stress
reduction program. One study used
a 6 week formula.

Multidisciplinary rehabilitation
programme incorporating medical
input, psychology and
physiotherapy or psychology-based
education, exercise, peer support
group activity and medical input.
Duration: 3 to 10 weeks of 3
sessions per week.

FACT-B

Local QoL
measure,
EORTC QLQ-
C30

Page 22 of 52

Mindfulness based stress
reduction programmes
showed a positive effect
in improving
psychological function
and overall QoL of breast
cancer survivors.

There was 'low level'
evidence that
multidisciplinary
rehabilitation can
improve QoL over 12
months.

Not possible to suggest
optimal frequency, or
one type of intervention
over another.
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al, 2015
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2012
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McAlpine et

Mewes et al,

To examine
the evidence-
based
literature
surrounding
the use of
online
resources for
adult cancer
patients.

To
systematically
review the
evidence on
the
effectiveness
of
multidimensio
nal
rehabilitation
programs for
cancer
survivors and
to critically
review the
cost-
effectiveness
studies of
cancer
rehabilitation.

14
studies/
9 RCTs

16
studies
originat
ed from
11 trials

(11
RCTs, 3
pre-test-

post-
test, 1
quasi
experim
ental, 1
longitudi
nal)

2,351 lung,
prostate, breast,
head and neck
and mixed cancer
patients. The
sample size for
the RCTs was
1,121 patients and
their mean age
ranged from 49.5 -
67.2 years.

2,175 mixed
cancer patients,
predominantly
breast. RCTs
included from 21
to 199
participants. Age
range not
specified.

BMJ Open

Survivors
are defined
as patients
who have
had a cancer
diagnosis in
the past,
including
those
currently
receiving
active
treatment,
those in
remission or
cured and
those who
are in the
terminal
stages of
disease.

A variety of online
platforms were
used including
email, online
educational
resources, online
support groups or
message boards,
cancer information
websites and
interactive
websites.

Patients
with any
type of
cancer who
finished
primary
treatment
with an
expected
survival
duration of
at least 1
year.
Hormone
therapy
could still be
ongoing.

Face to face in an
inpatient setting

Three interventions: (i) Linking
patients to their treating team of
clinicians

(ii) Connecting patients with each
other

(iii) Educational resources.

Duration: 4 weeks to 12 months.

Multidimensional rehabilitation
defined as consisting of two or
more rehabilitation interventions
directed at the ICF dimensions.
Interventions typically included
exercise, CBT, psychotherapy,
education and return to work
interventions.

Programme duration: 4 to 15
weeks.

FACT-B, SF-12,
EORTC QLQ-
C30, EQ-5D,
EPIC-26,
15DHRQoL,
bespoke QoL
measure

EORTC QLQ-
C30, RAND-36,
FACT-G, FACT-
B, SF-12

The overall benefit of
online interventions for
cancer patients is
unclear.

Although there is
significant promise, the
few interventions that
have been rigorously
analysed demonstrate
mixed efficacy, often of
limited duration.

Effect sizes for QoL were
in the range of -0.12
(95% Cl:-0.45 to -0.20) to
0.98 (95% Cl, 0.69 to
1.29).

Multi and mono

dimension interventions
were equally effective.
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Mishra et al,
2012

Osborn et al,
2006

To evaluate
the
effectiveness
of exercise on
overall HRQoL
and HRQoL
domains
among adult
post-
treatment
cancer
survivors.

To investigate
the effects of
CBT and
patient
education (PE)
on commonly
reported
problems (i.e.
depression,
anxiety, pain,
physical
functioning
and quality of
life) in adult
cancer
survivors.

40 trials
/38
RCTs

15 RCTs

3,694 mixed
cancer patients
during and post-
treatment were
randomised. Over
50% included
breast cancer
patients only.
Mean age range:
39 to 68 years

1,492 mixed
cancer patients.
Age range: 18-84
years.

Participants
who have
completed
treatment

Defined as
beyond the
time of
diagnosis

BMJ Open

Settings included a
gym, community
centre, yoga studio,
or university or
hospital facility.
Home-based
interventions were
included.

In a group or
individually, face to
face

Exercise was defined as physical
activity causing an increase in
energy expenditure in a systematic
manner in terms of frequency,
intensity, and duration.

Included prescribed, active exercise
formats of aerobic, resistance,
stretching or aerobic/resistance
combinations.

Some interventions included
modules in psychological or
behavioural education.

Duration ranged from 3 weeks to
one year. Frequency varied
between daily to once per week.
Sessions lasted from 20 to more
than 90 minutes.

Interventions included; Group or
Individual CBT, Patient Education.
CBT intervention duration ranged
from 3 — 55 weeks. Frequency
varied from 1 hour per week to 2
hours per week.

PE duration ranged from one 20-
minute session to 6 weekly one-
hour sessions.

EORTC QLQ-
C30, FACT-G,
FACT-B, FACT-
F, FACT-An,
FACT-Lym,
FACIT-F,
CARES-SF, QoL
Index, SF-36,
Neck
Dissection
Impairment
Index for QoL
for head and
neck cancer
survivors.

FACT

Page 24 of 52

Exercise has a positive
impact on QoL with
improvements in global
Qol.

QoL was improved at
short-term and long -
term follow up after CBT.
Patient Education was
not related to improved
outcomes. Individual
interventions were more
effective than group.
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1

2

3

4

5

6

7

8

9 To evaluate

10 the

11 effectiveness
of lifestyle

12 intervention

13 in improving

14 Qol of

15 endometrial

16 and ovarian

17 Smits et al, cancer

18 2015 survivors.

19 T;]) determine
the

20 proportion of

21 physical

22 activity and/or

23 dietary

24 intervention

25 trials in breast

26 cancer

27 survivors that
assessed post-

28 intervention

29 maintenance

30 of outcomes,

31 the

32 proportion of

33 trials that

34 achieved
successful

35 post-

36 intervention

37 maintenance

38 of outcomes,

39 Spark et al, and the

40 2013 sample,

41

42

43

44

45

46

47

48

N
o]

8
studies /
3 RCTs

16
studies
originat
ed from
10 RCTs

413 survivors of
endometrial and
ovarian cancer
were included in
the analysis. 153
survivors were
included in the
RCTs. Age range
not specified.

1,536 breast
cancer survivors
during or after
treatment. Age
range not
specified.

Adults

di
w

agnosed

ith
endometrial

cancer
having
completed
primary
treatment
(surgery,

chemothera

py or

radiotherap

y)

Not
specified

BMJ Open

Home-based,
individually or
group-based

Interventions
included face to
face contact,
printed information
and telephone
counselling or
home-based
delivery

Physical activity, behavioural
change, nutritional, counselling
interventions

The duration varied from 12 weeks
to 12 months.

FACT-G, FACT-
F, FACT-O, SF-
36 and QLACS

Interventions were described as
physical activity and/or dietary
behaviour change aiming to
increase aerobic fitness, strength,
physical activity.

Most interventions lasted 1-4
months, with some lasting longer
than 6 months.

Measures not
specified

The review did not show
improvements in global
QolL. The authors
concluded that lifestyle
interventions have the
potential to improve QoL
in this population.

More research is needed
to identify the best ways
of supporting survivors
to make and maintain
these lifestyle changes.
Qol-specific outcomes
from three studies not
reported.
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intervention,
and
methodologic
al

characteristics

common
among trials
that achieved
successful
post
intervention
maintenance
of outcomes.

To summarise
the literature
on the health
effects of
exercise
during cancer
rehabilitation
and to
evaluate the
methodologic
al rigor of
Spence et al, studies in this
2009 area.

13
studies
originat
ed from
10 trials,

4 of
which
were
RCTs

327 mixed cancer
patients, mostly
breast cancer
patients. The
sample size for
the RCTs was 245
patients and their
mean age ranged
from 18 to 65
years.

Patients
who had
recently
completed
treatment
and had
reported no
plans for
additional
treatment.
‘Recently
completed’
was defined
as having
completed
treatment
no more
than 12
months
prior to
enrolment.

BMJ Open

Interventions were
either supervised
exercise
programmes or
home-based,
unsupervised
exercise
programmes.

One study
employed exercise
physiologists to
prescribe
individually-tailored
exercise
programmes.

Most interventions were aerobic or
resistance-training exercise
programmes.

Most studies prescribed cycling or
walking ergometers for the aerobic
component. Studies incorporating
resistance training prescribed either
exercises using machines or
resistance bands.

Duration varied from 2 weeks to 14
weeks with a frequency of daily
exercise to two or three sessions
per week.

Cancer
Rehabilitation
Evaluation
System

Page 26 of 52

The findings from this
review suggest that
exercise can provide a
variety of benefits for
cancer survivors during
the rehabilitation period,
including an improved
Qol.
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al, 2015

Zeng et al,
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To evaluate
the
effectiveness
of expressive

writing for

improving

psychological

and physical

health in

cancer

patients and

survivors. 16 RCTs

25
studies
included
in the

To examine qualitati

the ve

effectiveness synthesi

of exercise s, 19

intervention studies

on the quality  included

of life of in meta-

breast cancer analysis.

survivors. 22 RCTs

1,797 cancer
patients or
survivors. Breast
cancer, ovarian,
renal, prostate,
colorectal and
mixed cancers.
Age range not
specified.

1,073 breast
cancer patients
aged 18 years or
over.

Not
specified

Individuals
who had
completed
active
cancer
treatment.

BMJ Open

Lab or home-based

Face to face, by
telephone

Expressive writing interventions
requiring participants to disclose
their emotions in sessions.

The duration of the intervention
ranged from 3 — 4 sessions, which
were daily, weekly or bi-weekly.

Interventions included any type of
exercise - aerobic, resistance or
combination of aerobic and
resistance, yoga, tai chi, aerobic and
strength training, aerobic and
resistance training and stretching.
The duration of the intervention
ranged from 4 to 52 weeks.

Time per session varied from 15 to
90 mins, 1to 5 times per week.

FACT-B, FACT-
G, FACT-BMT,
QLQ-C30

Generic QoL
measures: SF-
36, FACT-G,
EORTC-QLQ-
C30. Cancer
site-specific
QoL
measures:
FACT-B,
EORTC QLQ
BR23.

The review did not
support the general
effectiveness of
expressive writing in
cancer patients and
survivors.

The review found
consistent positive
effects of exercise
interventions in overall
QoL and certain QoL
domains. There was a
small to moderate effect
of interventions on site-
specific QoL. Single type
of exercise intervention
general aerobic, yoga or
tai chi had significant
differences in QoL score
changes.
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Abbreviations: QoL = Quality of Life; HRQoL = Health-related Quality of Life; 15DHRQoL = 15-dimensional health related quality of life; ABS = Affects balance scale; CARES = Cancer
rehabilitation evaluation system; CARES-SF = Cancer Rehabilitation Evaluation System Short Form; EORTC QLQ-C30 = European Organisation for Research and Treatment of Cancer Quality of
Life Questionnaire C30; EORTC QLQ-C33 = European Organization for Research and Treatment of Cancer Quality of Life Questionnaire C33; EPIC = Expanded Prostate Cancer Index Composite;
EPIC-26 = Expanded Prostate Cancer Index Composite Short Form; EQ-5D, EuroQol-5D “feeling thermometer”; FACIT-F = Functional Assessment of Chronic lliness—Fatigue; FACIT-Sp =
Functional Assessment of Chronic lliness—Spiritual well-being; FACT-An = Functional Assessment of Cancer Therapy—Anaemia scale; FACT-B = Functional Assessment of Cancer Therapy—
Breast Cancer; FACT-C = Functional Assessment of Cancer Therapy—Colorectal; FACT-F = Functional Assessment of Cancer Therapy—Fatigue; FACT-G: Functional Assessment of Cancer
Therapy—General; FACT H&N = Functional Assessment of Cancer Therapy—Head & Neck; FACTIT = Functional Assessment of Chronic lliness Therapy; FACT-Lym = Functional Assessment of
Cancer Therapy—Lymphoma; FACT-O = Functional Assessment of Cancer Therapy—Ovarian; FACT-P = Functional Assessment of Cancer Therapy—Prostate; FLIC= Functional Living Index for
Cancer; GHQ = General health questionnaire; IFS-CA = Inventory of functional status—cancer; MCS/PCS = Mental Component Score/Physical Component Score; Modified Rotterdam QoL
Survey; Neck Dissection Impairment Index for QoL for head and neck cancer survivors; NHP = Nottingham Health Profile; PCa-Qol = Prostate Cancer Quality of Life Instrument; QLACS =
Quality of Life in Adult Cancer Survivors; QLI = Quality of life index; QLQ-PR25 = European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire-Prostate Module;
QoL-BC = quality of life questionnaire—breast cancer; RAND-36 = 36-Item Short Form Health Survey; SDS = Symptom Distress Scale; SF-12 = Medical Outcomes Study Short-Form Health
Survey 12; SF-36 = Medical Outcomes Study Short-Form Health Survey 36; SIP = Sickness impact profile; UCLA-PCI = University of California, Los Angeles, Prostate Cancer Index; VAS = Visual
analogue scale; WHOQOL-BREF = World Health Organization Quality of Life Assessment.
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Table 4: Components of the interventions by study

Cramer et al, 20127

Fong et al, 2012%

Buffart et al, 2012™

Khan et al, 2012®

Mishra et al, 2012"

Culos-Reed et al, 2012*

Bourke et al, 2015%

Duijts et al, 2011°
Ferrer et al, 2011%
Fors et al, 2011%*

Galveo et al, 2005"

Gerritsen and Vincent 2015%°

Huang et al, 20157
McAlpine et al, 2015

Mewes et al, 2012

Osborn et al, 2006

Smits et al, 2015

Spark et al, 2013%

Spence et al, 2009

Zachariae et al, 2015%

Zeng et al. 2014%

PHYSICAL

Aerobic

Aerobic and
Resistance

Resistance

Aquatic exercise

Cardiovascular
programme

Cycling

Dance
movement

Enhanced
Standard Care

Exercise not
specified

Expressive
writing

METs targeted

Dietary
intervention

Pilates

Resistance/stre
ngth training

Running

Self-
management
exercise

Stretching/Flexi
bility exercises

Swimming

Tai Chi

Treadmill

Walking

Weight training

Yoga/meditatio
n

Qigong

PSYCHOLOGICA
L
EDUCATIONAL
&
BEHAVIOURAL

Body mind

Cognitive
behavioural
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Cramer et al, 20127

Fong et al, 2012%°

Buffart et al, 2012™

Khan et al, 2012®

Mishra et al, 2012"

Culos-Reed et al, 2012*

Bourke et al, 2015%

Duijts et al, 2011°
Ferrer et al, 2011%
Fors et al, 2011%*

Galveo et al, 2005"
Gerritsen and Vincent 2015%°

Huang et al, 20157

McAlpine et al, 2015

Mewes et al, 2012

Osborn et al, 2006

Smits et al, 2015

Spark et al, 2013%

Spence et al, 2009

Zachariae et al, 2015%

Zeng et al. 2014%

stress therapy

Cognitive
behavioural
therapy

Cognitive G
therapy

Combined
psychosexual

Comprehensive
coping strategy

Coping skills

Emotional
support

Group therapy

Guided imagery

Image
consultant

Mindfulness
based stress
reduction

programme

Motivational
interviewing

Problem solving
training

Progressive
relaxation
training

Psychotherapy

Psychosocial
therapy

Return to work
interventions

Social support

Stress
management

Health
education

Psychological
education

Peer support

MODE OF
DELIVERY

CD/manuals/vid
eos

Face to face

Home based

Inpatient
setting

Muiltidisciplinar
y rehabilitation
programme
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Table 5: Reported effect size from meta-analyses in reviews

Authors Intervention

Type of effect size
reported

Reported effect size

Buffart et al, Yoga
20120

SMD
(7 studies)

General QoL

0.37,0.11-0.62

Cramer et al, Yoga
20120

SMD
(4 studies)
Global QoL

0.62,0.04 to 1.21;

Ferrer et al, 2011 Exercise

*$

SMD
(78 studies)

All intervention
groups (Immediate
FU)

Intervention vs
control, adjusted for
baseline differences

Delayed FU

All intervention
groups

Intervention vs
Control adjusted for
baseline

0.34,0.24t00.43

0.24,0.12t0 0.35

0.42,0.23t0 0.61

0.20, -0.058 to 0.46

Fong et al, 2012 Exercise

2 studies

9 studies

3.4,0.4t06.4

22.1,16.8t027.4

Gerritsen and Exercise
Vincent 2015

SMD: intervention
vs control

5.55,3.19t07.9

Mishra et al, 2012 Exercise
0

SMD: baseline to
after intervention
(11 studies)

3-6 month follow up
(181 participants)

6 month follow up
(115 participants)
(2 studies)

0.48,0.16 t0 0.81

0.14,-0.38 t0 0.66

0.46, 0.09 to 0.84

Zeng et al, 2014 Exercise

Standardised Mean
Difference (Overall)
(6 studies)

Cancer specific
(10 studies)

0.70,0.21, 1.19

0.38,0.03t0 0.74

Duijts et al, 2011 Exercise

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

SMD (or Hedges g
for small sample
size, with
adjustment)
(27 studies)

0.298,0.117 to 0.479,
p =0.001
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Behavioural
intervention 0.045, -0.044 to 0.135, uncertain
p=0.322
Osborn etal, CBT SMD Overall 0.91,0.38to 1.44, +
2006 (11 studies) p<0.01
Short term (<8wks) 1.45, 0.43 to 2.47 +
Long term (>8wks) 0.26, 0.06 to 0.46 +
Individual CBT 0.95, -0.367 to 1.536 +
(7 studies)
Individual vs Group 0.37,-0.02 t0 0.75, uncertain
CBT
(1 study) -
-0.04, -0.38 t0 0.29,
Patient Education (1 study)
Smits et al, 2015 Lifestyle SMD +
interventions
3 months 1.16,-5.91 to 8.23,
2.48,-4.63 t0 9.58,
6 months
Zachariae et al, Expressive writing Hedges’s g 0.09, -0.5 to 0.24, +

2015

* random effects assumption

0 Reviews rated as high quality
$ findings sustained for random or fixed effects, random effects reported.

Overall Effectiveness of Interventions: meta-analysis findings

Meta-analyses were reported in 11 reviews and the effect sizes (as reported in the original reviews)
are tabulated (Table 5). Of six publications providing meta-analyses of physical activity (not including
yoga), all found convincing positive associations for studies testing response between 1 and 26
weeks post-treatment. Long term effects were not tested by all, although Fong and Zeng did show

1026 One review *° showed uncertain

persistent effects at six months and a year respectively.
outcomes at 3-6 months, although shorter and longer term outcomes were favourable. This review
showed equivocal effects when the intervention group was compared with the control group, once
adjusted for quality of life and covariates at baseline. The two meta-analyses of yoga interventions

1123

showed positive effects, as did a review of CBT. * There was no evidence of benefit in quality of

life following patient education *” and behavioural interventions.’
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Two reviews reported effect sizes from individual studies but did not undertake meta-analyses.'®**

Mewes’s review of multidimensional rehabilitation included ten studies, nine of which had global
quality of life outcomes; of these, seven showed benefit with effect sizes ranging from 0.04 to 0.99
(no confidence intervals reported). *® Fors’s review included six RCTs only four of which included a
quality of life measure; ** two of these showed positive effect sizes (ranging from 0.56, 95%Cl: 0.09
t0 1.03; 95% Cl: 0.63, 0.11 to 1.18); one showed improved and one a worsening of quality of life as a
non-standardised mean score. Five reviews 32> did not report meta-analyses or effect sizes;
mostly these provided mean change scores or narrative statements. On the whole these gave a
mixed picture, often resorting to sub-group analysis by cancer type or different dimensions of quality

of life.

Physical Activity: Summary Findings

Cramer’s® high quality review of 6-12 weeks of yoga in breast cancer patients showed a large
increase in general quality of life, a finding that was consistent with reviews by Buffart ** and Culos-
Reed, which scored lower on the AMSTAR. ** Mishra’s *? high quality review of people with multiple
cancers, 50% of whom had breast cancer, found that physical activity had a positive effect on global
quality of life at three and six months follow up, as did Smits’s high quality review of endometrial

2021 Fong/SlO

cancer and Gerritsen’s moderate quality review of mixed cancers. high quality review of
breast cancer, colorectal, endometrial and mixed cancers, similarly found physical interventions
improved general quality of life on average at 13 weeks follow up (range 3-60 weeks). Bourke’s

28
I

review of prostate cancer found personalised lifestyle interventions helpful®®, and McAlpine’s review

of mixed cancers including prostate found benefit of activity following medication treatment.”

There was inconsistency across the reviews with regard to the types of exercise interventions that
were most effective. Fong *° found aerobic plus resistance training to be significantly more effective

33
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than aerobic training alone on many aspects of quality of life. However, Zeng’s *® moderate quality
review suggested that single types of exercise interventions (general aerobic, yoga or tai chi) were
more effective at increasing quality of life at 4-52 weeks after intervention; half of the studies
assessed interventions between 8-12 weeks. Duijts’s ° study of breast cancer patients found only
small effects of physical activity on quality of life (at 8 -26 weeks after intervention); and Spence’s *®
study of mixed but mostly breast cancer patients reported evidence that physical activity improved
overall quality of life but only four of ten trials maintained the intervention and only a fifth of trials
seemed to assess outcome at 3 months and beyond. Zeng’s *® review of breast cancer patients found
small but positive benefits of physical activity on overall quality of life. Galvio’s ** review of mixed
cancers gave preliminary evidence of positive benefits on a Modified Rotterdam QoL measure, but
no overall effects were reported. However, Spark’s > review of breast cancer patients showed that
the impact of physical activity on quality of life was not convincing. Although Spark did not report
effect sizes, two of the studies in that review included quality of life measures, both of which
reported effect sizes in the original papers: one showed positive benefits on FACT-G and FACT-B at 8
months (effect sizes 9.8 to 13.4), but not at 24 months follow up; the other showed no significant
effects on FACT-G overall, but when the cancer specific FACT-G was assessed at six month follow up,
there was benefit (4.9, 0.2 to 9.6). Ferrer’s *° study of breast, prostate, endometrial, head and neck,
ovarian cancers and lymphoma found small but positive effects of exercise at long term follow up on
multiple measures of quality of life. The efficacy of the interventions appeared greater with shorter
duration treatments, and if exercise was supervised. Aerobic intensity predicted improvements in

quality of life.

Psychological and behavioural interventions: Summary Findings

Only one of the reviews of psychological and behavioural interventions was classified as high quality:

Huang’s 2’ meta-analysis of breast cancer patients showed that mindfulness-based stress reduction
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programmes had a significant effect in improving overall quality of life. Duijts’s ° review, on the other

hand, concluded that behavioural techniques such as problem solving, stress management and CBT
did not significantly improve health-related quality of life. Nevertheless, Fors’s ** review of breast
cancer patients showed CBT improved quality of life. No meta-analysis or overall effect sizes were
reported due to heterogeneity. Further support for CBT came from Osborn’s '’ review of group and
individually delivered CBT for mixed cancers; individual interventions were more effective than
group-based treatment. CBT showed both short-term ** and long-term improvements in quality of
life."” Five primary papers in one review assessed the effect of social and emotional support as an
intervention, four of them finding no effect, and one reporting a significant improvement in quality
of life on one measure.** There was no evidence that psychosocial education increased quality of

life.” %

Multidimensional and Multidisciplinary rehabilitation

Khan’s ® high quality review of breast cancer patients included just two studies, only one of which
provided low level evidence that multidisciplinary rehabilitation improved participation and social
activities. The other showed no significant effects. Mewes’s *® moderate quality review of breast and
other cancers treated by inpatient multidisciplinary rehabilitation demonstrated no differences
between multidimensional and single dimension interventions, with benefits of both on physical
outcomes. Bourke's review of prostate cancer survivors examined the effectiveness of
multidisciplinary approaches based on findings from three primary studies.”® They concluded that
such interventions showed small benefits for quality of life, typically when they involved a smaller

number of health professionals, thus allowing more focused tailoring of the interventions.
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Intervention modality

The effectiveness of online educational interventions was unclear. McAlpine’s ** review of lung,
prostate, head and neck and a smaller number of mixed cancers showed equivocal findings. There
were benefits to online education, message boards, but mixed effects for interactive websites, and
worse outcomes from one study on email interventions. One interesting review was of expressive
writing interventions, but this found no benefit on quality of life, although small effects would be
undetected. ** Individuals with low levels of emotional support appeared to benefit more than

others.

Adverse Effects

Five reviews™ ?*2* % included reports of adverse events. Of four studies in Buffart’s'! review, one

reported back spasm in a yoga class in a patient with a history of back problems. In Cramer’s®
review of three studies reporting adverse events, there was one adverse event (back spasm) in 138
patients. McAlpine’s"™ review included two studies that reported adverse effects of online support
groups. One of these reported transient helplessness, anxiety, confusion and depression at six
months; whilst the other showed poorer quality of life despite high levels of reported satisfaction.
Zeng's* review of 25 trials found one study with reports of exercise related lymphedema. In
Mishra’s*? review, six studies reported adverse effects including lymphoedema, gynaecological
complications and influenza in the exercise group. One study reported back, knee and hip problems.
Three participants in one study reported thrombosis and infection following exercise interventions.
Another study found hip pain, sciatica, arm discomfort (n = 4), knee discomfort (n = 10), ankle
discomfort (n = 3), and foot discomfort (n = 8) with asymptomatic ischaemia and conduction
problems on ECG. A further study reported lung metastases, pulmonary embolism and palpitations.

Another study reported soft tissue injury following exercise, and cholecystitis following stroke.
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Cancer recurrence, although not a direct effect of interventions, was common and another reason to

stop participation in the research.

DISCUSSION
Main findings

21 reviews were included and showed a lack of definitive and consistent evidence across 465
primary studies of which 362 were RCTs. In part this is explained by substantial variation in study
designs and outcome measures used to indicate quality of life. All systematic reviews of physical
activity demonstrated improved overall quality of life, but few studies assessed long-term outcomes
beyond 3 months, and even fewer assessed outcomes beyond a year after the intervention. More
focused research and a consistent approach are required to explore the effect on the subdomains of
quality of life."* A higher quality review suggests that aerobic plus resistance training provide
maximum improvements in quality of life.® There was more evidence of physical rather than

psychological or other types of interventions.

One of the included reviews for psychological or behavioural interventions was of high quality.”” CBT

is effective for improving quality of life in the short and long term,*’ **

especially when provided as
an individual intervention."” There is not much evidence to support comparative effectiveness of
intervention modalities such as group versus individual, mono-dimensional versus multi-dimensional
or multidisciplinary; further work is needed to examine these different approaches. Given the
accessibility of social media and its popularity, the findings that email contact was related to poorer

quality of life need further investigation; although interactive websites were beneficial, the overall

findings about digital interventions were equivocal.
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Limitations

The current review has some limitations in the methodology. Studies not in English and grey
literature were not included due to time constraints as the review was undertaken as a part of a

programme development grant to inform the design of a future research programme application.

We encountered some methodological limitations in included reviews. Some used multiple
outcomes and often had a very broad understanding of QoL and used diverse measures of quality of

life. There was no consistent reporting standard.

We did not consider outcomes such as wellbeing or the multiple sub-domains of quality of life to
avoid the risk of generating findings due to multiple testing in smaller sub-samples in underpowered
analyses. Some reviews included few primary papers. We examined the sample sizes of RCTs
included in reviews and whether there seemed to be any relationship with AMSTAR ratings. We
found no obvious relationship, given AMSTAR scores refer to review quality rather than the quality
of or sample size of individual RCTs. A review of primary RCTS might help to better understand and
report robust findings from RCTs with large and adequate sample sizes, findings, which may

otherwise be less visible in a review of reviews.

We found little overlap between reviews (tabulation available on request), reflecting their specific
inclusion and exclusion criteria and interest in very specific interventions and cancer types. We did
not evaluate the methodological quality or bias of the original studies within each systematic review.

Ten reviews planned to assess publication bias; three of these could not perform any specific tests of

82327 9101217192022

bias due to small samples. Consequently seven studies tested for publication bias.

102022 9121719

Three of these reported that publication bias was not significant. Four reviews reported
significant publication bias suggesting caution in assuming there is definitive evidence for exercise

and CBT.
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The physical and psychosocial concerns of patients at different time periods of the cancer
experience will vary greatly and interventions effective at one stage may not be suitable for another.
Most reviews defined ‘survivors’ as those who had completed active treatment before the onset of

1013141618192324 26
the study.

Some specified a time frame, from immediately after surgery to 15 years
after active treatment. ** One review defined survival as being from diagnosis onwards. *” Another
included terminal stages of cancer. * The majority of the reviews incorporated studies combining

91152325 Thase differing definitions of living with and beyond

patients during and post treatment.
cancer make comparison difficult, and a standardised approach to trials and reporting of studies is

needed.

Interventions were offered to patients based on their diagnosis of cancer, rather than low quality of
life, which may have led to underestimation of potential beneficial effects. Future research should
consider the effectiveness of interventions targeting people living beyond all types of cancer, and

with poor overall quality of life.

Conclusions

Systematic reviews of cancer patients and their QoL showed that effective interventions included
physical activity, CBT and mindfulness-based stress reduction training. Personalised lifestyle
interventions showed promise, as did social and emotional support. Educational and information
provision appear ineffective, and there were few studies of electronic interventions. Currently, there
is no standard study design, outcome selection, or reporting convention adopted across these
reviews. No single intervention can be recommended to those patients with a poor quality of life
following cancer treatment as interventions were not targeting poorer quality of life, but cancer

survivors in general.
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Annex1: Full search strategy

Component 1: Population

#1. Neoplasms (mesh term) or cancer or cancers or cancerous or
carcinoma* or neoplas* or tumor* or tumour* or malignan*

Component 2: Intervention

#2. Counseling (mesh term) or psychotherapy (mesh term) or “cognitive
therapy” (mesh term) or “self-help groups” (mesh term) or “mind body
therapies” (mesh term) or “behavior therapy” (mesh term) or psychotherapy,
group (mesh term) or meditation, (mesh term) or “mindfulness” (mesh term)
behaviour therapies, cognitive (mesh term)

#3. (counsel*:ti,ab or psychoeducat*:ti,ab or educat*:ti,ab or coping*:ti,ab or
psychological*:ti,ab or psychosocial*:ti,ab or psychotherap*:ti,ab or
psychoanalytic*:ti,ab) AND (therap*:ti,ab or treatment*:ti,ab or outcome*:ti,ab
or intervention*:ti,ab)

#4. (social: ti,ab or peer: ti,ab or group: ti,ab) AND (support: ti,ab)

#5. self:ti,ab AND help:ti,ab

#6. (cognitive:ti,ab or behav*:ti,ab) AND (treatment*:ti,ab or therap*:ti,ab)
#7. “CBT”:ti,ab

#8. (Family:ti,ab or couple:ti,ab) AND (therap*:ti,ab)

#9. meditation:ti,ab or mindfulness:ti,ab

#10. #2 or#3or#4or#50r#60r#70r#8+0r#9

Component 3: Outcome

#11. “quality of life” (mesh term) or “well being”: ti,ab or “QoL” (all fields) or
“quality of life”: ti,ab

FULL PICO:
#1 AND #10 AND #11

Filters: Humans, English language, Reviews, Age group
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Checklist item

; B
?n | 1 | Identify the report as a systematic review, meta-analysis, or both. g
ERV) w
11 %
ryl2 2 | Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria, %

13 participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and implicationgof key
14 findings; systematic review registration number. 1?3
15 =
16 5
17 Describe the rationale for the review in the context of what is already known. 5
J_ |22
13 4 | Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons, &
20 outcomes, and study design (PICOS). S
21 &
2 =

trait on 5 | Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide reglstr%lon
on information including registration number. g_
)
25 6 | Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, languagg,
26 publication status) used as criteria for eligibility, giving rationale. 2
g; 7 | Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify addltlonai
Q. studies) in the search and date last searched. é
30 8 | Present full electronic search strategy for at least one database, including any limits used, such that it could be repeatecﬁz
31 23
g% 9 | State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, |ncIud§d in

24 the meta-analysis). 3

)CET 10 | Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes foE
36 obtaining and confirming data from investigators. 3
37 11 | List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and mmphﬂcgtlons
Eg made.

/ih@! studies 12 | Describe methods used for assessing risk of bias of individual studies (including specification of whether this was done § ‘the
41 study or outcome level), and how this information is to be used in any data synthesis. g
42 %)
43 >
44 s
45 ©
46 S
47 N
48 g
49 e
50 3
51 T
52 =1
53 S
54 &
55 g
56 8
57 2
58 ‘%
59 ’

60
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Ke]

g

2 -
3 =4
4 2
5 S
6 &
g

: 5
9 S
10 @
S i; 13 | State the principal summary measures (e.g., risk ratio, difference in means). g
13 g
14 3
15 3
16 3

s 17 14 | Describe the methods of handling data and combining results of studies, if done, including measures of consistency (e.g5; IZ) for

18 each meta-analysis. ®
19 .
o

20 N
N

stgies

15

Page 1 of 2

Checklist item

Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective reporting2within
N
studies).

26 =
27 ;
28 g
29 3
s 30 16 | Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating wh%h were
31 pre-specified. o
29 .
T 3
33 3
34 17 | Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at eacgstage,
'35 ideally with a flow diagram. =
fe)e)
ics37 18 | For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and pro‘éde the
38 citations. ?
st3fies 19 | Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12).
40
41

42
aI,_srngies
44

20

For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each interventio
(b) effect estimates and confidence intervals, ideally with a forest plot.

roup

)
>
<3
3
o
o
3
[=]
e
g
s 45 21 | Present results of each meta-analysis done, including confidence intervals and measures of consistency. L©
40 o
47 R
48 <
49 Q
50 3
51 -
52 S
53 3
54 g
55 g
56 8
57 g
58 %
59 '
60
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U$SMA Checklist 3

2 =

stydies 22 | Present results of any assessment of risk of bias across studies (see Item 15). -g

;S 23 | Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see ltem 16]). %

6 >

D

o

! 5
n@ 24 | Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to keygroups

?n (e.g., healthcare providers, users, and policy makers). P

11 25 | Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of |dent|ged

12 research, reporting bias). 3_

O

ii 26 | Provide a general interpretation of the results in the context of other evidence, and implications for future research. 3

=}

15 S

16 =

17 27 | Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the Q

18 systematic review. a

19 o
Liperati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA State

10210.1371/journal.pmed1000097

22
23
24
25
26
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28
29
30
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34
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36
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