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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, and PsycINFO.

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 and 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.

Analytical methods Quality assessment assessing
methdological quality of systematic reviews (AMSTAR) and
narrative synthesis, evaluating effectiveness of
non-pharmacological interventions and their components.
Results Of 14430 unique titles, 21 were included in

the review of reviews. There was little overlap in the
primary papers across these reviews. Thirteen 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

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 focused on specific cancers
or stage, and we did not reassess the quality of the
primary studies included in each review.

term. The evidence for multidisciplinary, online and
educational interventions was equivocal.

INTRODUCTION
Advances in public awareness, early detec-
tion 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 (QoL).* The
main causes of poor QoL include depression,
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anxiety, distress, fear of recurrence and lower levels of
social support; impacts on relationships, family and social
function; and psychological and social needs, and prob-
lems coping.”” The process of diagnosis and treatment
is traumatic and disruptive. It is not unusual for patients
with cancer 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 difficulties have
broken up with their partner as a result of cancer.”* Thus,
the effects 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
QoL in cancer survivors. We sought to summarise the
effectiveness of non-pharmacological interventions in
cancer survivors as part of an (National Institute of Health
Research) NIHR-funded programme development grant
to inform the design and delivery of a full programme
grant.

METHODS

This review of reviews examined existing systematic reviews
of non-pharmacological interventions that include infor-
mation on QoL of those living with and beyond cancer.

Inclusion and exclusion criteria

The study included any systematic reviews that explicitly
reported randomised controlled trials (RCTs). Inclusion
criteria were organised in accordance with the patient,
intervention, comparison, outcome (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 diag-
nosis as adults.

We defined non-pharmacological interventions as
those that did not involve any drug or medicine, but
they could include educational, behavioural, psycho-
social 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 compar-
ators reported in the original reviews were considered
in the analysis.

The primary outcome was 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-spe-
cific. In the literature, the terms ‘Quality of Life’ and
‘Health Related QoL’ are used interchangeably; there-
fore, both are included under the term ‘QolL’ in this
review. The study settings included any healthcare venue,
such as hospital inpatient or outpatient services and
community services, and also included home and remote
e-technology-based interventions.

Data sources

We searched the following databases: PubMed, Cochrane
Central, EMBASE, MEDLINE, Web of Science, the Cumu-
lative Index to Nursing and Allied Health Literature,
and PsycINFO. The final search was from inception to
May 2017 and is shown in online supplementary annex
1. We consulted experts in the field to assess complete-
ness 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 when eligibility was
determined the full text was read. Discrepancies around
inclusion were resolved by discussion or in consultation with

Table 1 Application of the PICO search strategy

Participants living beyond cancer, who have completed active treatment with curative intent, aged 18 or more

Non-pharmacological interventions: psychological, social and physical activity, excluding complementary and

alternative therapies or medicines, including yoga interventions with meditation, activity or mindfulness

Population
who received their cancer diagnosis in adulthood
Intervention
Outcomes Quality of life
Setting
Study design

Any healthcare setting: hospital (inpatient or outpatient), community or remote (eg, using e-technology)
Systematic reviews that had explicitly searched for randomised controlled trials (RCTs); to be classified as a

systematic review if 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

PICO, Population, Intervention, Comparison, Outcome.
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a third author when required (KB). We searched the refer-
ence lists of all included reviews to identify any further rele-
vant 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,
predesigned, 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
and 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, descrip-
tion 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 inter
vention, and any outcomes.

» Documents: availability of treatment manuals.

» Results: main outcome measures, secondary outcome
measures, narrative findings, adherence levels,
patient satisfaction and effect sizes against inter
vention components.

Assessment of methodological quality of included reviews
The methodological quality of the systematic reviews
was evaluated using Assessing Methdological Quality of
Systematic Reviews (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 at https://amstar.ca/Amstar_
Checklist.php.

Data analysis and narrative synthesis

The intervention components were listed, followed by a
narrative synthesis.” This included understanding compo-
nents of the interventions, exploring patterns of findings
across studies and within primary reviews, and giving
greater weight to studies of higher quality in the inter-
pretation of the findings, especially if there were contra-
dictions 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 SD.
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

Table 2 Assessing Methdological Quality of Systematic
Reviews (AMSTAR), tool for the assessment of multiple
systematic reviews

Review AMSTAR score* Quality rating
Bourke et al*® 3 Low
Buffart et a/"” 6 Moderate
Cramer et al*® 9 High
Culos-Reed et a/™ 3 Low
Duijts et al® 4 Moderate
Ferrer et al'® 8 High
Fong et a/'° 8 High

Fors et a/** 5 Moderate
Galvao and Newton'® 2 Low
Gerritsen and Vincent®® 6 Moderate
Huang et al*’ 8 High
Khan et a/® 10 High
McAlpine et al'® 5 Moderate
Mewes et a/'® 5 Moderate
Mishra et al'? 10 High
Osborn et al'’ 7 Moderate
Smits et al’ 8 High
Spark et al® 6 Moderate
Spence et al'® 5 Moderate
Zachariae and O’Toole®?> 5 Moderate
Zeng et al*® 6 Moderate

*The maximum score on AMSTAR 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.

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 publi-
cation, but also helping craft lay summaries of the
overall research project and key findings. A public
-patient representative (EH) performed the data
extraction togetherwith research and clinical colleagues,
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Figure 1

Preferred Reporting ltems for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram of study selection.

CINAHL, Cumulative Index to Nursing and Allied Health Literature; QoL, quality of life.

and coauthored 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 14430 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
were included in this review (figure 1). The 26 excluded
studies are listed in an online supplementary file. The
quality scores are shown in table 2.

Study characteristics

The types of interventions, settings, cancer type, measures
of QoL and the key narrative findings are reported in
table 3.

Participants

The number of patients included in the reviews ranged
from 262° to 7164.° Thirteen reviews covered mixed
tumour groups,m_22 seven specifically focused on breast
28

892327
cancer 2 and one on prostate cancer.

Intervention type and components
Face-to-face delivery of interventions was often combined
with online delivery (three reviews)? %' % others included
telephone communication (five reviews)? 11 #2526 anq
printed information (two reviews).!' % Four reviews
included interventions that provided supplementary
compact discs, manuals or video tools." % ***® Two reviews
were from inpatient rehabilitation.®'® None of the reviews
reported the use of structured manuals, and interven-
tions were often not fully described or broken down into
different components, nor was there attention to a mech-
anism or theory of change.

Ten of the reviews focused on physical inter-
ventions,10 1213 16 19-21 25 26 28 ,d three focused on
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Review

Bourke et al

I28

Aims of review

To evaluate the
evidence from

RCTs of supportive
interventions
designed to improve
prostate cancer-
specific QoL

Primary studies (n)

20 RCTs

Participants

2654 prostate cancer Patients during and

survivors

Definition of
‘survivor’

after treatment

Setting

Group or face to
face, online or with
supplementary
audiotapes

Intervention,
duration and
frequency

Lifestyle interventions
including exercise
interventions, diet
interventions or

a combination of
exercise and diet
Multidisciplinary
group education or
online education and
support

Enhanced standard
care interventions
and cognitive
behavioural
interventions

Varied durations and
follow-up frequencies

Outcome—QoL
measures

FACT-P, QLQ-PR25,
EPIC, EPIC-26,
UCLA-PCI, PCa-QoL

Narrative findings

Supervised and
individually tailored
patient-centred
interventions such as
lifestyle programmes
are beneficial.

Continued
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Intervention,
Definition of duration and Outcome—QoL
Review Aims of review Primary studies (n)  Participants ‘survivor’ Setting frequency measures Narrative findings

Culos-Reed et al'*  To determine the 13 studies/7 RCTs Patients both on and Face to face

0985 10~/ L0g-uadolwa/9g | L'01:10p "098G 108:L:2 L0 UadQ rig e 18 ‘IN uedung

clinical significance
of patient-reported
outcomes from
yoga interventions
conducted with
cancer survivors

474 patients with
mixed cancer

The majority were
patients with breast
cancer during and
after treatment.
RCTs: sample size in
the treatment group
at time 2 ranged from
13 to 45 patients.
Mean age range:
46-60years

Yoga styles included SF-36, EORTC

hatha, integral,
lyengar, Tibetan,
Viniyoga and
Vivekananda.
Duration: 6-26 weeks
Frequency varied
from five times per
week to weekly

and classes were
60-90min.

QLQ-C30, FACT-B,
FACT-G, SF-12, NHP

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

Continued
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Table 3 Continued

Review

Aims of review Primary studies (n)

Definition of

Participants ‘survivor’

Setting

Intervention,
duration and Outcome—QoL
frequency measures

Narrative findings

Ferrer et al®

Fong et al'®

To examine the 78 studies/43 RCTs
efficacy of exercise

interventions in

improving quality

of life in cancer

survivors, as well

as features that

may moderate such

effects

To systematically 34 RCTs
evaluate the effects

of physical activity in

adult patients after

completion of main

treatment related to

cancer

Survivor was defined
as post diagnosis.

3629 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

2432 patients
participated in the
RCTs.

Mean age was
55years.

3769 participants; Patients who have
65% included breast completed their main
cancer only, 9% cancer treatment but
colorectal cancer might be undergoing
only, 3% endometrial hormonal treatment
cancer only and 27%

mixed diagnosis.

Mean age range:

39-74years

Supervised or
unsupervised

Face to face

Interventions were
designed to affect
exercise behaviour
by comparing low
versus 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 min and
the mean number
of sessions per
intervention was
22.8.

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

Exercise interventions FACT-G, FACT-B,
included aerobic FACT-C, EORTC,
exercise, resistance  SF-36

or strength training.

Duration: 3-60 weeks

Frequency ranged

from daily to once a

week.

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
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.

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.

Continued
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Review Aims of review Primary studies (n)  Participants ‘survivor’ Setting frequency measures Narrative findings
Fors et al** To determine the 18 RCTs 3272 patients with Patients who have Online, face to face  Psychoeducation, FACT-B, FACT-G, Psychoeducation
effectiveness of breast cancer, during finished surgery and  or by telephone or by CBT and social and EORTC-QLQ-C30, showed inconsistent
psychoeducation, and post treatment  adjuvant treatment using print material, emotional support QoL-BC, QLlI, results during
CBT and social Age range not individually or in a Duration ranged from EuroQolL-5D, and after primary
support interventions specified group 2weeks to 6months. QoQ-C33 Global treatment.
used in the CBT after primary
rehabilitation of treatment
patients with breast (6-12 weeks) led
cancer to improved QoL.

CBT during primary
treatment had
inconsistent results.

Gerritsen and To evaluate the 16 RCTs 1845 patients with Patients during or Home-based or Exercise modalities ~EORTC-QLQ, FACT- Exercise has a direct
Vincent® effectiveness of mixed, breast, after treatment outdoors, supervised included walking, An, FACT-B, FACT-C, positive impact on
exercise in improving lymphoma, or unsupervised cycling, strength FACT-G, FACT-P, the QoL of patients

QoL in patients with
cancer, during and
after treatment

colorectal, prostate
and lung cancer
Aged: 18-79years

training, swimming,  SF-36, MCS/PCS with cancer, during

stability training and
elliptical training
ranging from twice a
week to five times a
week. The duration
ranged from 3 weeks
to 16 months.

and following medical
intervention.
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Review

Khan et a/®

Aims of review

To assess the
effects of organised
multidisciplinary
rehabilitation during
follow-up in women
treated for breast
cancer

Primary studies (n)

2 RCTs

Participants

262 patients with
breast cancer after
treatment

Definition of
‘survivor’

At least 12months
after completion of
definitive cancer

All women were older treatment

than 49years except
for two.

Setting

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

Intervention,
duration and
frequency

Multidisciplinary
rehabilitation
programme

incorporating medical

input, psychology
and physiotherapy
or psychology-based
education, exercise,
peer support group
activity and medical
input

Duration: 3—-10 weeks
of 3 sessions per
week

Outcome—QoL
measures

Local QoL measure,
EORTC QLQ-C30

Narrative findings

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

It was not possible
to suggest optimal
frequency, or one
type of intervention
over another.

Continued
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(1]
S
Tables Gontes o
(2]
(2]
Intervention, g
Definition of duration and Outcome—QoL (7]
Review Aims of review Primary studies (n)  Participants ‘survivor’ Setting frequency measures Narrative findings
Mewes et al'® To systematically 16 studies originated 2175 patients with Patients with any Face to face in an Multidimensional EORTC QLQ-C30, Effect sizes for QoL
review the evidence  from 11 trials (11 mixed cancer, type of cancer who inpatient setting rehabilitation defined RAND-36, FACT-G,  were in the range
on the effectiveness  RCTs, 3 pretest- predominantly breast finished primary as consisting of two  FACT-B, SF-12 of -0.12 (95% Cl
of multidimensional  post-test, 1 quasi- RCTs included treatment with an or more rehabilitation —-0.45 to -0.20) to
rehabilitation experimental, 1 from 21 to 199 expected survival interventions directed 0.98 (95% CI1 0.69 to
programme for longitudinal) participants duration of at least at the ICF dimensions 1.29).
cancer survivors and Age range not 1year Interventions Multidimensional and
to critically review the specified Hormone therapy typically included monodimensional
cost-effectiveness could still be exercise, CBT, interventions were
studies of cancer ongoing. psychotherapy, equally effective.
rehabilitation education and return

to work interventions.
Programme duration:
4-15weeks

Continued
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Table 3 Continued

Intervention,
Definition of duration and Outcome—QoL
Review Aims of review Primary studies (n) Participants ‘survivor’ Setting frequency measures Narrative findings
Osborn et al'’ To investigate the 15 RCTs 1492 patients with Defined as beyond In a group or Interventions FACT QoL was improved at

effects of CBT and
patient education
(PE) on commonly
reported problems
(ie, depression,
anxiety, pain, physical
functioning and
quality of life) in adult
cancer survivors

To evaluate the
effectiveness of
lifestyle intervention
in improving QoL
of endometrial and
ovarian cancer
survivors

Smits et a/*!

To determine the
proportion of physical
activity and/or
dietary intervention
trials in breast
cancer survivors
that assessed
postintervention
maintenance of
outcomes, the
proportion of trials
that achieved
successful
postintervention
maintenance of
outcomes, and the
sample, intervention
and methodological
characteristics
common among
trials that achieved
successful
postintervention
maintenance of
outcomes

Spark et a*®

8 studies/3 RCTs

16 studies originated

from 10 RCTs

mixed cancer
Age range:
18-84 years

the time of diagnosis

413 survivors of
endometrial and
ovarian cancer
were included in
the analysis. 153
survivors were

Adults diagnosed
with endometrial
cancer having
completed primary
treatment (surgery,
chemotherapy or

included in the RCTs. radiotherapy)
Age range was not

specified.

1536 breast cancer  Not specified

survivors during or
after treatment
Age range not
specified

individually, face to
face

Home-based,
individually or group-
based

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

included group or
individual CBT, PE.
CBT intervention
duration ranged
from 3 to 55 weeks.
Frequency varied
from 1 hour per week
to 2hours per week.
PE duration ranged
from one 20 min
session to six weekly
1hour sessions.

Physical activity, FACT-G, FACT-F,

behavioural FACT-O, SF-36 and
change, nutritional, =~ QLACS
counselling

interventions

The duration varied
from 12 weeks to
12 months.

Interventions were Measures not
described as physical specified
activity and/or dietary
behaviour change

aiming to increase

aerobic fitness,

strength and physical

activity.

Most interventions

lasted 1-4 months,

with some lasting

longer than 6 months.

short-term and long
-term follow-up after
CBT.

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

group.

The review did not
show improvements
in global QoL. 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. QolL-
specific outcomes
from three studies
were not reported.

Continued

SS999y uadQ

woofwgdnoib Ag paysiignd - 2102 ‘TZ Jaquadsag uo jwod fwg-uadolwg//:dny wolj papeojumoq


http://bmjopen.bmj.com/
http://group.bmj.com

cl

0985 10~/ L0g-uadolwa/9g | L'01:10p "098G 108:L:2 L0 UadQ rig e 18 ‘IN uedung

Review

Zachariae and
O'Toole??

Aims of review

To evaluate the
effectiveness of
expressive writing
for improving
psychological and
physical health in
patients with cancer
and survivors

Primary studies (n)

Participants

1797 patients with
cancer or survivors
Breast cancer,
ovarian, renal,
prostate, colorectal
and mixed cancers
Age range not
specified

Definition of
‘survivor’

Not specified

Setting

Lab or home-based

Intervention,
duration and
frequency

Expressive writing
interventions
requiring participants
to disclose their
emotions in sessions
The duration of the
intervention ranged
from 3 to 4 sessions,
which were daily,
weekly or biweekly.

Outcome—QoL
measures

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

Narrative findings

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

Continued
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Table 3 Continued

Intervention,
Definition of duration and Outcome—QoL
Review Aims of review Primary studies (n) Participants ‘survivor’ Setting frequency measures Narrative findings
Zeng et al*® To examine the 25 studies included 1073 patients with Individuals who had  Face to face, by Interventions Generic QoL The review found
effectiveness of in the qualitative breast cancer aged = completed active telephone included any type measures: SF-36, consistent positive
exercise intervention synthesis, 19 studies 18years or over cancer treatment of exercise — FACT-G, EORTC- effects of exercise
on the quality of life  included in meta- aerobic, resistance  QLQ-C30 interventions in
of breast cancer analysis or combination Cancer site-specific  overall QoL and
survivors 22 RCTs of aerobic and QoL measures: certain QoL domains.
resistance, yoga, FACT-B, EORTC QLQ There was a small to
tai chi, aerobic and BR23 moderate effect of
strength training, interventions on site-
aerobic and specific QoL. Single
resistance training type of exercise
and stretching. intervention, general
The duration of the aerobic, yoga or tai
intervention ranged chi had significant
from 4 to 52 weeks. differences in QoL
Time per session score changes.

varied from 15 to 90
min, 1-5 times per
week.

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; CBT, cognitive behavioural therapy; EORTC QLQ BR23, European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire - Breast Cancer Module; EORTC QLQ-C30,
European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire Core 30; EORTC QLQ-C33, European Organisation 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 H&N, Functional Assessment of Cancer Therapy—Head & Neck; FACT-An,
Functional Assessment of Cancer Therapy —Anaemia Scale; FACT-B, Functional Assessment of Cancer Therapy —Breast Cancer; FACT-BMT, Functional Assessment of Cancer Therapy-Bone Marrow
Transplant; FACT-C, Functional Assessment of Cancer Therapy—Colorectal; FACT-F, Functional Assessment of Cancer Therapy —Fatigue; FACT-G, Functional Assessment of Cancer Therapy —General;
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; HRQoL, Health-related quality of life; ICF, International Classification of
Functioning, Disability and Health; IFS-CA, Inventory of Functional Status—Cancer; MCS/PCS, Mental Component Score/Physical Component Score; MET, Metabolic Equivalents of Task; 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, quality of life; QoL-BC, Quality of Life Questionnaire —Breast Cancer; QoQ-C33, European Organisation for Research and
Treatment of Cancer (EORTC)-Qualify of Llfe Questionnaire Core 33; RAND-36, 36-ltem Short Form Health Survey; RCT, randomised controlled trial; 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, WHO Health Organisation Quality of Life Assessment.
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yoga'' *#*; four reviews were of psychosocial or behavioural
interventions’ 7 %* 27; and one review focused on online
interventions including connecting patients and online
education (see tables 3 and 4).'5 One review compared
multidimensional versus monodimensional interven-
tions,"” and one tested multidisciplinary rehabilitation
models.® Finally, one review focused on the effects of
expressive writing.”> The duration and frequency of the
interventions varied greatly from a single 20 min session'”
to 60 weekly sessions. "’

The mostcommon componentsof physicalinterventions
were aerobic exercise” 1?12 13161926 3 d resistance /strength
training.” '* "2 ¥ 1628 pgychological education®® ' ¥ 2* and
cognitive behavioural therapy (CBT)?'7'®#* were the most
commonly used psychological and educational interven-
tions. Peer support was often used as a psychological and
a behavioural intervention.®*'® Components of the inter-
ventions 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 CBT, mind-
fulness-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, tele-
phone and web-based interventions, and return to work
interventions).

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 (notincludingyoga), 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 et al and Zeng et al did
show persistent effects at 6months and a year, respec-
tively."” ** One review'” showed uncertain 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 QoL and covariates at
baseline. The two meta-analyses of yoga interventions
showed positive effects,' * as did a review of CBT." There
was no evidence of benefit in QoL following patient
education'” and behavioural interventions.*

Two reviews reported effect sizes from individual studies
but did not undertake meta-analyses.'® ** Mewes et als'"™
review of multidimensional rehabilitation included 10
studies, 9 of which had global QoL outcomes; of these,
7 showed benefit, with effect sizes ranging from 0.04 to 0.99
(no ClIs reported). Fors et als®* review included six RCTs
only, four of which included a QoL measure; two of these
showed positive effect sizes (ranging from 0.56, 95% CI 0.09
to 1.03; 0.63, 95% CI: 0.11 to 1.18); one showed improved
and one a worsening of QoL as a non-standardised mean

score. Five reviews® " 1 1® ® 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 subgroup analysis by cancer type
or different dimensions of QoL.

Physical activity: summary findings

Cramer et als™ high-quality review of 6-12 weeks of yoga
in patients with breast cancer showed a large increase in
general QoL, a finding that was consistent with reviews by
Buffart et al'' and Culos-Reed et al,14 which scored lower on
the AMSTAR. Mishra et al'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
QoL at 3 and 6 months of follow-up, as did Smits et al’s high-
quality review of endometrial cancer and Gerritsen and
Vincent’s moderate-quality review of mixed cancers.” *!
Fong et al’s" high-quality review of breast cancer, colorectal,
endometrial and mixed cancers similarly found physical
interventions improved general QoL on average at 13 weeks
of follow-up (range 3-60 weeks). Bourke et als™ review of
prostate cancer found personalised lifestyle interventions
helpful, and McAlpine et als" review of mixed cancers
including prostate found benefit of activity following medi-
cation treatment.

There was inconsistency across the reviews with regard
to the types of exercise interventions that were most effec-
tive. Fong et al'® found aerobic plus resistance training
to be significantly more effective than aerobic training
alone on many aspects of QoL. However, Zeng et als™
moderate-quality review suggested that single types of
exercise interventions (general aerobic, yoga or tai chi)
were more effective at increasing QoL at 4-52 weeks after
intervention; half of the studies assessed interventions
between 8 and 12 weeks. Duijts et als” study of patients
with breast cancer found only small effects of physical
activity on QoL (at 8-26 weeks after intervention), and
Spence et als'® study of mixed but mostly patients with
breast cancer reported evidence that physical activity
improved overall QoL, but only four of ten trials main-
tained the intervention and only a fifth of trials seemed
to assess outcome at 3 months and beyond. Zeng et al’s™
review of patients with breast cancer found small but posi-
tive benefits of physical activity on overall QoL. Galvao
and Newton’s" review of mixed cancers gave preliminary
evidence of positive benefits on aModified Rotterdam QoL
measure, but no overall effects were reported. However,
Spark et als* review of patients with breast cancer
showed that the impact of physical activity on QoL was
not convincing. Although Spark et a/ did not report effect
sizes, two of the studies in that review included QoL
measures, both of which reported effect sizes in the orig-
inal papers: one showed positive benefits on Functional
Assessment of Cancer Therapy—General (FACT-G) and
Functional Assessment of Cancer Therapy—Breast Cancer
at 8 months (effect sizes 9.8-13.4), but not at 24 months
of follow-up; the other showed no significant effects on
FACT-G overall, but when the cancerspecific FACT-G

14
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Cramer Fong Buffart Khan Mishra Culos-Reed Bourke Duijts Ferrer Fors Galvao and Gerritsenand Huang McAlpine Mewes Osborn Smits Spark Spence Zachariae and Zeng
eta™ etal® etal etal etal” etal eta™ etal etal® eta” Newton™  Vincent® etal” etal® etal® etal” etal etal” etal® O’Toole? et al*®

Aerobic [ ] [ ] [ ] L] [ ] [ ] [ ] L] °

Resistance [ ] [ ] [ ] [ ]

Cardiovascular
programme [ ] [ ]

Dance movement °

Exercise not [ )
specified [ ] [ ] [ ]

METs targeted ®

Pilates [ ]
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Running [ ]

Stretching/
flexibility exercises [ ] L] °

Tai chi [ ] [ ]

Walking [ ] [ ]

Yoga/meditation [} ° ° [} [ ] °

Psychological,
educational and
behavioural

Cognitive )
behavioural stress
therapy o
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Cramer Fong Buffart Khan Mishra Culos-Reed Bourke Duijts Ferrer Fors Galvdo and Gerritsen and Huang McAlpine Mewes Osborn Smits Spark Spence Zachariae and Zeng
eta® etal® etal' etal etal” etal etal”® etal etal® eta” Newton™  Vincent® etal” etal® etal® etal” etal etal® etal® O’Toole? et al®
Cognitive G therapy [ ]

Comprehensive °
coping strategy

wod'fwgdnoib Ag paysiignd - 2T0Z ‘Tz Jequadaq uo /wodfwq uadofwaq//:dny wouy papeojumog

Emotional support [ ] L]

Guided imagery [ ]

Mindfulness-based )
stress reduction
programme

Problem-solving [ ]
training

Psychotherapy °

Return to work )
interventions

Stress management [ ]

Psychological [ ] [ ] [} [ [ ] [ ]
education

Mode of delivery

Face to face ° ° ° L] [ ] °

Inpatient setting [ ) [ )

Printed information [ ) [ ]
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et al®®
[ ]

Zachariae and Zeng

0O’Toole?

Spence
et al'®

Spark
et al®
[ ]

et al”!

Osborn Smits

etal® etal”

et al™

et al”’

Galvao and Gerritsenand Huang McAlpine Mewes
Vincent®

Newton™

Fors
et al*
[

)

Ferrer

etal’ etal®
[
[ ]
)

et al*®
[ )
[ ]

Mishra Culos-Reed Bourke Duijts
et al"

etal® etal?

Buffart Khan
etal"
[ ]

et al"®

Cramer Fong
et al®
[ ]

MET, metabolic equivalents of task.

Table 4 Continued
nurse or voluntary

Support from
organisations
Telephone
Web-based

was assessed at 6-month follow-up, there was benefit (4.9,
0.2-9.6). Ferrer et als' study of breast, prostate, endo-
metrial, head and neck, ovarian cancers and lymphoma
found small but positive effects of exercise at long-term
follow-up on multiple measures of QoL. The efficacy of
the interventions appeared greater with shorter duration
treatments, and if exercise was supervised. Aerobic inten-
sity predicted improvements in QoL.

Psychological and behavioural interventions: summary findings
Only one of the reviews of psychological and behavioural
interventions was classified as high quality: Huang et als”
meta-analysis of patients with breast cancer showed that
mindfulness-based stress reduction programmes had a
significant effect in improving overall QoL. Duijts et als’
review, on the other hand, concluded that behavioural
techniques such as problem solving, stress management
and CBT did not significantly improve health-related QoL.
Nevertheless, Fors et als** review of patients with breast
cancer showed CBT improved QoL. No meta-analysis or
overall effect sizes were reported due to heterogeneity.
Further support for CBT came from Osborn et als'’ 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 QoL."” 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 QoL on one
measure.”* There was no evidence that psychosocial educa-
tion increased QOL.17 2

Multidimensional and multidisciplinary rehabilitation

Khan et als® high-quality review of patients with breast
cancer included just two studies, only one of which
provided low-level evidence that multidisciplinary reha-
bilitation improved participation and social activities.
The other showed no significant effects. Mewes et al’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 et al's® review of prostate
cancer survivors examined the effectiveness of multidisci-
plinary approaches based on findings from three primary
studies. They concluded that such interventions showed
small benefits for QoL, typically when they involved a
smaller number of health professionals, thus allowing
more focused tailoring of the interventions.

Intervention modality

The effectiveness of online educational interventions was
unclear. McAlpine et als" review of lung, prostate, head
and neck and a smaller number of mixed cancers showed
equivocal findings. There were benefits to online educa-
tion and message boards, but mixed effects for interactive
websites, and worse outcomes from one study on email
interventions. One interesting review was of expressive

Duncan M, et al. BMJ Open 2017;7:¢015860. doi:10.1136/bmjopen-2017-015860
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Authors

Fong et a/'°

Gerritsen and Vincen

Zeng et al*®

Osborn et a

I17

.t20

Intervention

Yoga

Exercise

Exercise

Exercise

CBT

Type of effect size reported

SMD (4 studies)
Global QoL

2 studies

SMD: intervention versus control

Standardised mean difference (overall)
(6 studies)

Cancer-specific
(10 studies)

SMD overall
(11 studies)

Short term (<8 weeks)
Long term (>8 weeks)

Individual CBT
(7 studies)

Individual versus group CBT
(1 study)

Reported effect size

Cramer et al***

0.62, 0.04 to 1.21

3.4,04t06.4

5.55,3.19t0 7.9

0.70,0.21 t0 1.19

0.38,0.03t0 0.74

0.91, 0.38 to 1.44, P<0.01

1.45, 0.43 to 2.47
0.26, 0.06 to 0.46
0.95, -0.367 to 1.536

0.37,-0.02 to 0.75

Overall finding
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Overall finding

Reported effect size
—-0.04, -0.38 to 0.29
1.16,-5.91 10 8.23
2.48, -4.63 t0 9.58
0.09, -0.5to 0.24
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writing interventions, but this found no benefit on QoL,
although small effects would be undetected.” Individuals
with low levels of emotional support appeared to benefit
more than others.

Adverse effects

Five reviews'' 2 1* 20 included reports of adverse events.
Of four studies in Buffart et als'' review, one reported
back spasm in a yoga class in a patient with a history of
back problems. In Cramer et al s% review of three studies
reporting adverse events, there was one adverse event
(back spasm) in 138 patients. McAlpine et als™ review
included two studies that reported adverse effects of
online support groups. One of these reported tran-
sient helplessness, anxiety, confusion and depression at
6months, while the other showed poorer QoL despite
high levels of reported satisfaction. Zeng et als®® review
of 25 trials found one study with reports of exercise-re-
lated lymphoedema. In Mishra et als'? review, six studies
reported adverse effects including lymphoedema, gynae-
cological 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 exer-
cise, and cholecystitis following stroke. Cancer recur-
rence, although not a direct effect of interventions, was
common and another reason to stop participation in the
research.

DISCUSSION

Main findings

Twenty-one 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 QoL. All systematic reviews
of physical activity demonstrated improved overall QoL,
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 QoL."* A higher quality review
suggests that aerobic plus resistance training provides
maximum improvements in QoL." 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.27 CBT
is effective for improving QoL in the short and long
term,17 2 especially when provided as an individual
intervention.'” There is not much evidence to support

Duncan M, et al. BMJ Open 2017;7:¢015860. doi:10.1136/bmjopen-2017-015860
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comparative effectiveness of intervention modalities
such as group versus individual, monodimensional versus
multidimensional or multidisciplinary; further work is
needed to examine these different approaches. Given the
accessibility of social media and its popularity, the find-
ings that email contact was related to poorer QoL need
further investigation; although interactive websites were
beneficial, the overall findings about digital interventions
were equivocal.

Limitations

The current review has some limitations in the meth-
odology. Studies not in English and grey literature were
not included due to time constraints as the review was
undertaken as 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 QoL. There was no consistent
reporting standard.

We did not consider outcomes such as well-being or the
multiple subdomains of QoL to avoid the risk of gener-
ating findings due to multiple testing in smaller subsa-
mples 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 inter-
ventions and cancer types. We did not evaluate the meth-
odological quality or bias of the original studies within
each systematic review. Ten reviews planned to assess publi-
cation bias; three of these could not perform any specific
tests of bias due to small samples.® * ? Consequently
seven studies tested for publication bias.? 10 1 1719 20 22
Three of these reported that publication bias was not
significant.'’ 2* ** Four reviews” '*'7'? 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 the study,'? 7 110181923 2426 g6 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 patients during and
post-treatment.” ''"'° #*® 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 QoL, 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 QoL.

CONCLUSIONS

Systematic reviews of patients with cancer 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. Educa-
tional and information provision appears 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 QoL following cancer treat-
ment as interventions were not targeting poorer QoL, but
cancer survivors in general.

Author affiliations

"Academic Psychological Medicine, Wolfson Institute of Preventive Medicine,
Barts and The London School of Medicine and Dentistry, Queen Mary University of
London, London, UK

%Centre for Psychiatry, Barts and The London School of Medicine and Dentistry,
Queen Mary University of London, London, UK

*Blizard Institute, National Bowel Research Centre, Queen Mary University of
London, London, UK

“Department of Colorectal Surgery, The Royal London Hospital, Barts Health NHS
Trust, London, UK

SUniversity College Hospitals, NHS Foundation Trust and UCLH Biomedical Research
Centre, London, UK

®Marie Curie Palliative Research Department, Division of Psychiatry, University
College Medical School, London, UK

"Cancer Research Group, Sheffield Hallam University, Sheffield, UK

®Health & Wellbeing, Sheffield Hallam University, Sheffield

®Centre for Tumour Biology, Barts Cancer Institute — Queen Mary University of
London, London, UK

'%Department of Psychological Medicine, King’s College London, Denmark Hill,
King’s College, London, UK

"Centre for Primary Care and Public Health, Blizard Institute, Barts and The London
School of Medicine and Dentistry, London, UK

"Wolfson Institute of Preventive Medicine, Barts and The London School of
Medicine and Dentistry, Queen Mary University of London, London, UK

Acknowledgements We thank Miriam Harris, Adrienne Morgan, and Louisa
Smalley for helpful analysis and comments in the design, planning and delivery
of the research including this review, and in the construction of SURECAN
dissemination plans and the design of a future trial.

Collaborators SURECAN Investigators and Research Group.

Contributors KB as PI for the review designed the review and prepared the review
section for the original grant application, which overall was led by PDW. Input on
design was provided by all authors (KB, MD, JD, RR, LJ, LB, AM, TC, MAT, SCT, AK,
PDW) and PPI experts (Miriam Harris, Adrienne Morgan, and Louisa Smalley) in
steering groups during preparation of the funding application and throughout the
project; more specific additional input to design was provided by PDW and SCT. MD

20

Duncan M, et al. BMJ Open 2017;7:¢015860. doi:10.1136/bmjopen-2017-015860


http://bmjopen.bmj.com/
http://group.bmj.com

Downloaded from http://bmjopen.bmj.com/ on December 21, 2017 - Published by group.bmj.com

8 Open Access

and JD were research fellows employed on the grant, and collected the papers,
ran the searches and performed the first extraction under supervision by KB. MD
and JD undertook the preliminary charting and extraction. EH (a PPl expert) and EM
conducted the AMSTAR ratings and the final data extraction and edited the draft,
under the supervision of KB. KB reviewed all data and checked and completed
extraction of the data and identified relevant effect estimates, and led on writing
the paper, edited consecutive drafts of the MS, and produced the final draft. All
authors (KB, EM, EH, MD, JD, RR, LJ, LB, AM, TC, MAT, SCT, AK, PDW) contributed
to the reviewing consecutive drafts of the paper for content, the presentation

and discussion about the findings, and interpretation at each stage of the review
process, as well as the structure of the paper. All authors (KB, EM, EH, MD, JD, RR,
LJ, LB, AM, TC, MAT, SCT, AK, PDW) commented on and approved the final version.
KB is the corresponding author.

Funding This review was funded by NIHR Programme Development Grant:
RP-DG-1212-10014.

Competing interests None declared.
Provenance and peer review Not commissioned; externally peer reviewed.
Data sharing statement No additional data are available.

Open Access This is an Open Access article distributed in accordance with the
terms of the Creative Commons Attribution (CC BY 4.0) license, which permits
others to distribute, remix, adapt and build upon this work, for commercial use,
provided the original work is properly cited. See: http://creativecommons.org/
licenses/by/4.0/

© Article author(s) (or their employer(s) unless otherwise stated in the text of the
article) 2017. All rights reserved. No commercial use is permitted unless otherwise
expressly granted.

REFERENCES

1. Cancer Research UK C. Cancer Survival Statistics, 2015. http://www.
cancerresearchuk.org/health-professional/cancer-statistics/survival

2. Jarrett N, Scott |, Addington-Hall J, et al. Informing future research
priorities into the psychological and social problems faced by cancer
survivors: a rapid review and synthesis of the literature. Eur J Oncol
Nurs 2013;17:510-20.

3. Miller KD, Triano LR. Medical issues in cancer survivors—a review.
Cancer J 2008;14:375-87.

4. Macmillan Cancer Support. Worried Sick: the emotional impact
of cancer. Macmillan Cancer Support 89 Albert Embankment
London SE1 7UQ, 2006. http://www.macmillan.org.uk/documents/
getinvolved/campaigns/campaigns/impact_of_cancer_english.pdf

5. NHS Choices. Complementary and alternative medicine. http://
www.nhs.uk/Livewell/complementary-alternative-medicine/Pages/
complementary-and-alternative-medicine.aspx (accessed Oct
2016).

6. Shea BJ, Grimshaw JM, Wells GA, et al. Development of AMSTAR: a
measurement tool to assess the methodological quality of systematic
reviews. BMC Med Res Methodol 2007;7:10.

7. Mays N, Pope C, Popay J. Systematically reviewing qualitative and
quantitative evidence to inform management and policy-making in
the health field. J Health Serv Res Policy 2005;10:6-20.

8. Khan F, Amatya B, Ng L, et al. Multidisciplinary rehabilitation for
follow-up of women treated for breast cancer. Cochrane Database
Syst Rev 2012;12:Cd009553.

9.

10.

11.

12.

13.

14.

15.

16.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Duijts SF, Faber MM, Oldenburg HS, et al. Effectiveness of behavioral
techniques and physical exercise on psychosocial functioning and
health-related quality of life in breast cancer patients and survivors-a
meta-analysis. Psychooncology 2011;20:115-26.

Fong DY, Ho JW, Hui BP, et al. Physical activity for cancer survivors:
meta-analysis of randomised controlled trials. BMJ 2012;344:e70.
Buffart LM, van Uffelen JG, Riphagen Il, et al. Physical and
psychosocial benefits of yoga in cancer patients and survivors, a
systematic review and meta-analysis of randomized controlled trials.
BMC Cancer 2012;12:559.

Mishra Sl, Scherer RW, Geigle PM, et al. Exercise interventions on
health-related quality of life for cancer survivors. Cochrane Database
Syst Rev 2012;8.

Galvao DA, Newton RU. Review of exercise intervention studies in
cancer patients. J Clin Oncol 2005;23:899-909.

Culos-Reed SN, Mackenzie MJ, Sohl SJ, et al. Yoga & cancer
interventions: a review of the clinical significance of patient reported
outcomes for cancer survivors. Evid Based Complement Alternat
Med 2012;2012:1-17.

McAlpine H, Joubert L, Martin-Sanchez F, et al. A systematic review
of types and efficacy of online interventions for cancer patients.
Patient Educ Couns 2015;98:283-95.

Spence RR, Heesch KC, Brown WJ. Exercise and cancer
rehabilitation: a systematic review. Cancer Treat Rev 2010;36:185-94.
Osborn RL, Demoncada AC, Feuerstein M. Psychosocial
interventions for depression, anxiety, and quality of life in cancer
survivors: meta-analyses. Int J Psychiatry Med 2006;36:13-34.
Mewes JC, Steuten LM, ljzerman MJ, et al. Effectiveness

of multidimensional cancer survivor rehabilitation and cost-
effectiveness of cancer rehabilitation in general: a systematic review.
Oncologist 2012;17:1581-93.

Ferrer RA, Huedo-Medina TB, Johnson BT, et al. Exercise
interventions for cancer survivors: a meta-analysis of quality of life
outcomes. Ann Behav Med 2011;41:32-47.

Gerritsen JK, Vincent AJ. Exercise improves quality of life in patients
with cancer: a systematic review and meta-analysis of randomised
controlled trials. Br J Sports Med 2016;50:796-803.

Smits A, Lopes A, Das N, et al. The effect of lifestyle interventions on
the quality of life of gynaecological cancer survivors: A systematic
review and meta-analysis. Gynecol Oncol 2015;139:546-52.
Zachariae R, O'Toole MS. The effect of expressive writing
intervention on psychological and physical health outcomes

in cancer patients—a systematic review and meta-analysis.
Psychooncology 2015;24:1349-59.

Cramer H, Lange S, Klose P, et al. Yoga for breast cancer patients
and survivors: a systematic review and meta-analysis. BMC Cancer
2012;12:412.

Fors EA, Bertheussen GF, Thune |, et al. Psychosocial interventions
as part of breast cancer rehabilitation programs? Results from a
systematic review. Psychooncology 2011;20:909-18.

Spark LC, Reeves MM, Fjeldsoe BS, et al. Physical activity and/or
dietary interventions in breast cancer survivors: a systematic review
of the maintenance of outcomes. J Cancer Surviv 2013;7:74-82.
Zeng Y, Huang M, Cheng AS, et al. Meta-analysis of the effects of
exercise intervention on quality of life in breast cancer survivors.
Breast Cancer 2014;21:262-74.

Huang HP, He M, Wang HY, et al. A meta-analysis of the benefits

of mindfulness-based stress reduction (MBSR) on psychological
function among breast cancer (BC) survivors. Breast Cancer
2016;23:568-76.

Bourke L, Boorjian SA, Briganti A, et al. Survivorship and improving
quality of life in men with prostate cancer. Eur Urol 2015;68:374-83.

Duncan M, et al. BMJ Open 2017;7:¢015860. doi:10.1136/bmjopen-2017-015860

21


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://www.cancerresearchuk.org/health-professional/cancer-statistics/survival
http://www.cancerresearchuk.org/health-professional/cancer-statistics/survival
http://dx.doi.org/10.1016/j.ejon.2013.03.003
http://dx.doi.org/10.1016/j.ejon.2013.03.003
http://dx.doi.org/10.1097/PPO.0b013e31818ee3dc
http://www.macmillan.org.uk/documents/getinvolved/campaigns/campaigns/impact_of_cancer_english.pdf
http://www.macmillan.org.uk/documents/getinvolved/campaigns/campaigns/impact_of_cancer_english.pdf
http://www.nhs.uk/Livewell/complementary-alternative-medicine/Pages/complementary-and-alternative-medicine.aspx
http://www.nhs.uk/Livewell/complementary-alternative-medicine/Pages/complementary-and-alternative-medicine.aspx
http://www.nhs.uk/Livewell/complementary-alternative-medicine/Pages/complementary-and-alternative-medicine.aspx
http://dx.doi.org/10.1186/1471-2288-7-10
http://dx.doi.org/10.1258/1355819054308576
http://dx.doi.org/10.1002/14651858.CD009553.pub2
http://dx.doi.org/10.1002/14651858.CD009553.pub2
http://dx.doi.org/10.1002/pon.1728
http://dx.doi.org/10.1136/bmj.e70
http://dx.doi.org/10.1186/1471-2407-12-559
http://dx.doi.org/10.1200/JCO.2005.06.085
http://dx.doi.org/10.1155/2012/642576
http://dx.doi.org/10.1155/2012/642576
http://dx.doi.org/10.1016/j.pec.2014.11.002
http://dx.doi.org/10.1016/j.ctrv.2009.11.003
http://dx.doi.org/10.2190/EUFN-RV1K-Y3TR-FK0L
http://dx.doi.org/10.1634/theoncologist.2012-0151
http://dx.doi.org/10.1007/s12160-010-9225-1
http://dx.doi.org/10.1136/bjsports-2015-094787
http://dx.doi.org/10.1016/j.ygyno.2015.10.002
http://dx.doi.org/10.1002/pon.3802
http://dx.doi.org/10.1186/1471-2407-12-412
http://dx.doi.org/10.1002/pon.1844
http://dx.doi.org/10.1007/s11764-012-0246-6
http://dx.doi.org/10.1007/s12282-014-0521-7
http://dx.doi.org/10.1007/s12282-015-0604-0
http://dx.doi.org/10.1016/j.eururo.2015.04.023
http://bmjopen.bmj.com/
http://group.bmj.com

Downloaded from http://bmjopen.bmj.com/ on December 21, 2017 - Published by group.bmj.com

Review of systematic reviews of
non-pharmacological interventions to
improve quality of life in cancer survivors

Morvwen Duncan, Elisavet Moschopoulou, Eldrid Herrington, Jennifer
Deane, Rebecca Roylance, Louise Jones, Liam Bourke, Adrienne
Morgan, Trudie Chalder, Mohamed A Thaha, Stephanie C. Taylor, Ania
Korszun, Peter D. White and Kamaldeep Bhui

BM) Open

BMJ Open 2017 7:
doi: 10.1136/bmjopen-2017-015860

Updated information and services can be found at:
http://bmjopen.bmj.com/content/7/11/e015860

These include:

References This article cites 24 articles, 4 of which you can access for free at:
http://bmjopen.bmj.com/content/7/11/e015860#BIBL

Open Access This is an Open Access article distributed in accordance with the terms of
the Creative Commons Attribution (CC BY 4.0) license, which permits
others to distribute, remix, adapt and build upon this work, for commercial
use, provided the original work is properly cited. See:
http://creativecommons.org/licenses/by/4.0/

Email alerting Receive free emalil alerts when new articles cite this article. Sign up in the
service box at the top right corner of the online article.

Topic Articles on similar topics can be found in the following collections

Collections Oncology (450)

Notes

To request permissions go to:
http://group.bmj.com/group/rights-licensing/permissions

To order reprints go to:
http://journals.omj.com/cgi/reprintform

To subscribe to BMJ go to:
http://group.bmj.com/subscribe/


http://bmjopen.bmj.com/content/7/11/e015860
http://bmjopen.bmj.com/content/7/11/e015860#BIBL
http://creativecommons.org/licenses/by/4.0/
http://bmjopen.bmj.com//cgi/collection/bmj_open_oncology
http://group.bmj.com/group/rights-licensing/permissions
http://journals.bmj.com/cgi/reprintform
http://group.bmj.com/subscribe/
http://bmjopen.bmj.com/
http://group.bmj.com

